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ABSTRACT
Recognition that the interaction of people and nature is implicit in every environmental
problem has increased over the last century. Yet, solutions to environmental problems are
impeded by uncertainty concerning the importance of socioeconomic and political conditions in
dealing with environmental issues. The development of interdisciplinary management models is
necessary in order to address both the biological and social causes o f environmental degradation.
Protection o f wetland systems varies among both nations and U.S. states. This variation provides
a unique opportunity to explore the hypothesis that socioeconomic, political and environmental
variables are critical influences on wetland protection. Structural equation modeling and logistic
regression were used to identify the effects of social, economic, political and environmental
variables on the level of wetland protection. Wetland management outcome data were used to
evaluate the success of wetland programs in the U.S.
State and nation data supported the hypothesis that local conditions influence wetland
management. At the national level, 60 percent of the variation in wetland protection could be
explained by five predictor variables: social and economic capital, environmental and political
characteristics and land use pressure. Social capital (i.e. education) was found to have the
greatest influence on wetland protection overall. At the state level, environmental groups
(p<0.005) and the importance of fisheries and industry (p<0.005) increased the likelihood of a
strong wetland program, while increased population density (p<0.15) had the opposite effect.
The collection of outcome data for wetland programs suggests that monitoring and evaluation is
spotty at best, and a set o f indicators are suggested that would allow comparisons between states.

>
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These findings argue for management approaches that are both responsive to local condition, and
are adaptive by integrating socioeconomic trends into decision-making processes. Overall, a
multi-disciplinary approach to environmental management leads to the recognition of a range o f
factors influencing management actions and outcomes suggesting an expanded range and
flexibility o f opportunities for intervention. The results of this research argue that the issue of
wetland protection is a compelling example of how a combination of social, political, economic
and environmental factors can serve as important elements in environmental management and
conservation.

x
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CHAPTER 1. INTRODUCTION
One of the most pressing issues o f our time revolves around the question o f how
best to address the global loss of natural resources. Predictions of the magnitude and
potential consequences of these losses by scientists (i.e. Wilson 1988, Ehrlich and
Ehrlich 1991, UCS 1992, Raven 1993, Lovejoy 1995, Lubchenco 1995) have compelled
a community o f scientists, resource managers, environmental activists and policy-makers
to take notice. While this has resulted in a global focus on the environment, there remain
conflicting views on how to effectively manage natural resources.
A primary goal of environmental management is that it lead to ecologically sound
and sustainable actions. This implies not only that environmental management be based
on the best scientific information, but also that the human-environment interaction be
considered in management decisions. Ultimately, environmental management must
search for solutions to achieve desired outcomes within the social and ecological
limitations o f the natural systems (Brown and MacLeod 1996). This suggests the need
for a dynamic management model that can co-evolve with the state o f our scientific
knowledge as well as be responsive to the changing human-environment interaction.
1.1 Environmental Management and Ecological Theory
Historically, environmental management approaches have been closely linked to
ecological theory. Environmental management first emerged as a serious field in the
1960's when the equilibrium view of systems (also known as the classical theory o f
ecology) was well-established. At the time, environmental management was dominated

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

by resource managers with scientific training and a strong belief in technical solutions to
environmental problems.
1.1.1 Equilibrium Theory
Characteristics of the equilibrium theory are evident in early environmental
management practices (Pickett and Ostfeld 1995, Adams 1997, Pickett et al. 1997). This
view and approach to environmental management was underpinned by the early work of
Clements (1916,1936), a plant ecologist who developed the theory related to the natural
succession (change) of ecological systems.
The classical theory in ecology held that systems were closed, self-regulating,
followed a set pathway of change to a single stable endpoint and lacked disturbances
(natural or human) (Egerton 1973, Pickett and White 1985). This equilibrium view led
to assumptions that nature would take care of itself (self-regulating), that there was fixed
carrying capacity (equilibrium), that “natural” systems did not experience disturbance
(fire, tree falls) and that factors external to the defined system have minimal effects.
Thus, it was concluded that management should attempt to maintain “natural” systems at
this stable equilibrium. A primary goal of natural resources management based on this
paradigm was to restore a community to its climax, or stable endpoint (Bormann and
Likens 1979, Kimmins 1991).
The equilibrium theory had another major implication for management strategies:
because systems were closed, a population or a specific resource could be managed as an
individual entity. This resulted in narrowly focused and piecemeal management
approaches. The shortcomings o f this view became obvious over time. For example,

2
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managing wetlands without consideration o f the upstream watershed or the downstream

body of water resulted in numerous disasters, including increased flooding in
surrounding areas, greater storm damage, increased erosion and decreased water quality
(e.g. see Dugan 1993). Furthermore, managing the landscape in such a piecemeal
fashion resulted in problem fragmentation, reducing the flexibility and range of possible
responses available to managers. Lastly, since there was never a clear consensus of what
the stable endpoint was for a natural system, decision making and goal setting to achieve
this often unknown desired system was difficult, if not impossible (Naughton 1984,
Archer and Smeins 1991, Fiske 1990).
1.1.2 Non-Equilibrium Theory
Recognition of the shortcomings o f the classical theory in ecology from both the
ecologists and the environmental managers perspective led to the modem synthesis of
ecology, known as the non-equilibrium theory. The main contribution of this theory is
the recognition of the dynamic and interacting nature o f systems (Pimm 1991, Pickett et
al. 1992). This does not necessarily contradict the classical paradigm as it allows for
many of the assumptions to be true on certain temporal or spatial scales (Table 1). The
non-equilibrium theory emphasizes the dynamic nature o f systems, recognizing that
change is constant and that processes of change are important. This recognizes that
change and disturbance are the norm rather than the exception and that humans are
important influences on the environment. Incorporating this dynamic view of natural
systems into management approaches is one of the challenges presented by this view of
ecology (Franklin 1993, Brown and MacLeod 1996).
3
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Table 1. Comparison o f the characteristics and management implications of the equilibrium and non-equilibrium
theories in ecology.
Characteristics

Management Implications

Equilibrium theoiy

closed systems

systems to be managed individually

“Balance of nature"

self-regulating

no influence/effects from other systems
system maintains own equilibrium

set successional path

management to ensure system follows path (if known)

one “climax”

management goal to achieve & maintain system in
Stable endpoint (if it can be identified)

Non-equilibrium theoiy

open/interacting systems

need to understand and consider influence of other
systems, natural and human

“Flux of nature"
dynamic/change constant

flexibility in management to allow natural fluctuations

no final stable endpoint

no final goal for management, constant process

Numerous management approaches based on the non-equilibrium theory of
ecology have been suggested: ecosystem management, which recognizes interactions of
all systems within a specified ecosystem (Odum 1977,1986, Likens 198S, Francis 1993,
Slocombe 1993, Moote et al. 1996); sustainable development, which recognizes the
integrity of the ecosystem, economic efficiency and social equity as critical components
of resource management schemes (WCED 1987, Brown et al. 1987, Young 1992,
Merkel 1998, Svirezhev and Svirejeva-Hopkins 1998), and adaptive management which
embraces change as part o f the natural functioning of the environment (Holling 1978,
Walters 1986, Lee 1993, Bormann et al. 1994, Stankey and Shindler 1997, Smith et al.
1998).
1.2 Integrating Environmental Management
Common to all these management views are calls for the integration of all
influences on the natural system into environmental management activities. While in
practice, these views have failed to account for the human-environment interaction
(Brown and MacLeod 1996), in theory, they have motivated the move away from
technocentric management solutions by recognizing that environmental changes can not
be separated from the social and economic ones (Redclift 1994).
Integrated environmental management (IEM) holds the promise o f ensuring that
all influences on the natural system are considered in management decisions without
forgetting the ecological principles which set inherent limits on the systems (Review and
more detailed definition of IEM in Chapter 2). The concept of IEM has been critical in
opening discussion concerning the social, political and economic aspects of both
5
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environmental problems, and environmental solutions. IEM builds on concepts from
ecosystem management, sustainable development and adaptive management concepts
(Figure I). However, the limited knowledge and understanding of the relationships
between social, economic, political and ecological variables, and a lack of formal
methods to incorporate them into resource management models remain one of the
biggest barriers to integrated environmental management.
1.3 Lessons Learned
Integrating local conditions into environmental management requires making the
management process interdisciplinary. Past policy studies provide some methodological
suggestions regarding the influence of context on environmental policies and programs.
Specifically, several lessons learned in policy research are applicable. Early policy work
established that there was variation in local (state) policy output which could be
explained by differences in the local context (socioeconomic, political, environmental)
(Laswell 1951, Dawson and Robinson 1963, Dye 1972, Mazmanian and Sabatier 1989).
Secondly, methodological contributions are applicable in that policy analysis techniques
that identify both direct and indirect effects of context can be applied to identify
determinants of variation in environmental management policies, programs, and their
successes (Ringquist 1993).
An important result of the developing integrated management approach has been
recognition and increased understanding o f the limits set on management by economics,
politics, and scientific understanding. Understanding what factors constrain effective
management is a necessary first step to identifying methods that will result in effective

6
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Adaptive management
planning and evaluation
dynamic______

Ecosystem management
systems based, holistic

Sustainable development
incorporate human systems
Figure 1. Building blocks of integrated environmental management (IEM).

7
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management (IUCN 1999). To date, much o f the work has focused on collecting case
studies of local environmental problems and solution finding that has examined and used
economic, social or political measures or incentives. Little research has focused on
identifying common patterns of influence or on evaluation of environmental programs in
order to determine which approaches contribute to stronger environmental management.
1.4 Research Focus: Goals and Objectives
The aim of this dissertation is to contribute to the development of integrated
environmental management models. Using wetland systems, the longest internationally
protected and managed ecosystem in the world as the subject o f interest, this dissertation
examines the evidence for benefits of more “integrated” management approaches. I will
examine the relationship between context (i.e. socioeconomic, political and
environmental variables) and wetland protection, focusing on the interdisciplinary and
evaluation aspects o f “integrated” management.
Wetlands are particularly suited for this research due to the fact that there is only
a broad directive for states and nations to protect wetlands (For review of wetland
ecology and management see Chapter 3). Choice of protection method and effort is left
to the individual state or nation, allowing subsidiarity in which policies can be adapted to
conditions of the local society and environment (Trudgill and Richards 1997). Thus, if
context is important in effective resource protection, it is hypothesized that states and
nations with different contexts will have made different choices regarding effort and
method of wetland protection.

8
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Bringing together the thinking behind integrated environmental management
approaches, discussed in Chapter 2, and wetland science and management, discussed in
Chapter 3, a general framework for this research is developed in Chapter 4. This
framework is used to guide the research which will examine the relationship between
context and wetland protection programs by nations (Chapter 5) and states (Chapter 6).
Furthermore, this dissertation will examine the evaluation programs of state programs
(Chapter 7). Four specific objectives will be addressed with this research:
Objective 1: To determine social, economic and political variables that explain
level o f nation participation in an international treaty to protect and promote wise use of
wetlands. (Chapter S) With increasing awareness of the global nature o f natural resource
issues, the need to understand motivations of nations in participating in international
treaties for environmental protection is critical. The Ramsar treaty (Ramsar, Iran 1971)
encourages the "wise use" of wetland systems in all countries, and has voluntary
participation: countries identify and nominate valuable wetlands within their borders for
status and protection as "wetlands o f international importance". This treaty provides a
unique opportunity to examine the influence of variables across many different countries
and cultures in determining level of participation in voluntary protection of wetland
systems. Information collected from the Ramsar database and other international
databases is analyzed using structural equation modeling to identify the direct and
indirect influence o f contextual variables on participation in the Ramsar treaty.
Hypothesis tested: Social, economic, political and environmental variables explain the
level of nation participation in an international treaty o f wetland protection.
9

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Objective 2: To explore social, economic and political variables that explain the
level of state wetland resource protection. (Chapter 6) The lack of a national wetland
policy has resulted in a range o f approaches aimed at managing wetlands. However,
many state statutes or regulations implicitly or explicitly require no net loss o f wetland
resources (Kusler et al. 1994). Despite this common goal, approaches and amount of
effort afforded wetland protection appears to vary greatly between states (Kusler et al.
1994, Good et al. 1998). Understanding what factors influence this "effort" would
provide valuable insight into potential barriers and incentives for wetland protection
efforts within the United States. Data collected through a SO state survey of state
wetland managers is modeled using logistic regression in order to identify used to
explore wetland management and context. Hypothesis tested: Social, economic,
political and environmental variables explain the level of state wetland protection.
Objective 3: To explore the availability of effectiveness (outcomel data of state
wetland resource protection, and to identify variables that mav explain variation in
availability of outcome data, and actual outcomes. (Chapter 7) Calls for a better and
more accountable government have led to increased demand for performance reviews
and the development of performance indicators for management programs (i.e. OPB
1996). A recent report on coastal wetland protection suggests a number o f relevant
outcome indicators for determining effectiveness of wetland programs (Good et al.
1999). To the extent possible, information available for assessing wetland management
will be gathered and assessed in order to provide information on the state of outcome
data for all states, as well as potentially provide insight into the effectiveness of state
10
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programs. Hypothesis tested: Monitoring and evaluation of state wetland programs
result in strong management results.
Objective 4: To synthesize the findings at state and nation levels into a coherent
framework for “integrated” wetland management. (Chapter 8) The concluding chapter
will revisit the framework established in Chapter 4. The framework will be modified as
indicated by the findings from the previous three chapters. Furthermore, it will identify
potential points o f intervention (i.e. in social or economic policy) in order to influence
wetland protection. Lastly, discussion of the promise of “integrated”management, and
possible ways o f attaining it will occur.
l.S Dissertation Benefits
I will identify socioeconomic and political variables that may influence wetland
management approaches and effectiveness. This will be valuable in identifying some of
the ultimate causes of wetland degradation and highlight obstacles to effective
management that have previously been ignored in management planning and decision
making. Ultimately, this research will contribute to discussions centered around the new
paradigms of resource management that implicitly and explicitly call for the integration
o f social with natural systems.

11
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CHAPTER 2. INTEGRATED ENVIRONMENTAL MANAGEMENT, POLICY
ANALYSIS AND INCENTIVE MEASURES: FINDING INTERDISCIPLINARY
SOLUTIONS
The recognition that the interaction of people and nature is implicit in every
environmental problem has increased over the last century (i.e. Marsh 1867, Park 1936,
Leopold 1949, Petak 1980, Risser 198S, WCED 1987, Soule 1991, Machlis 1992,
UNESCO 1992, Ludwig et al. 1993, Bryant 1998). As the scientific community and the
public have increased their understanding of environmental problems, resource managers
have become increasingly sophisticated and comprehensive in their approaches to
environmental management. Yet, solutions to environmental problems are impeded by
uncertainties over how to address them in an effective manner.
Management models now strive to achieve the vague goal of system
sustainability. The concept o f sustainability is inherently interdisciplinary as it is based on
the balance between human use of natural systems and the long-term viability of natural
systems. As such, achieving a balance requires combining social, political and economic
factors which influence the use of natural resources, within a framework that
incorporates the long-term ecological effects of using these natural resources (Kaufinann
and Cleveland 1995).
Many of the roots for integrated environmental management approaches can be
found in theories developed by planners, geographers, political scientists, management
scientists, policy researchers and ecologists (Bom and Sonzogni 1995; Table 2). All of
these theories require defining the social characteristics of the system to be managed.
12
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Table 2. Conceptual foundations o f integrated environmental management (IEM).
Field

Concept

Example References

Planning

Comprehensive planning and management
Land use planning
Integrated development

(Branch 1970; Friedmann and Weaver 1979)
(Vlasin and Bronsteinn 1979; Popper 1988)
(Rondinelli 1975)

Management

Total quality management

(Deming 1986; Box and Bisgaard 1987)

Policy

Policy influence/integrated theories

(Dye 1972; Ringquist 1993,1994)

Geography

Political ecology

(Blaikie 1995; Bryant 1998)

Ecology

Ecosystem management
Landscape ecology
Adaptive management

(Odum 1977,1986; Likens 1985, Slocombe 1993,
1993b, Harwell 1997, Harwell et al. 1996)
(Risser 1985; Forman and Godron 1986)
(Holling 1978; Walters 1986, Lee 1993)

Sustainable development

(WCED 1987)

Interdisciplinary

For example, ecosystem management, a concept that emerged from ecology, demands
that the relevant socioeconomic and political institutions, such as laws, land ownership
and traditional land management practices, be considered in designing environmental
management plans for the ecosystem (i.e. Cortner et al. 1996). By incorporating the
influence o f these social institutions as well as the potential impacts of the management
plan on these institutions, successful management is more likely to occur.
Recent recommendations from a leading organization of ecologists to the
National Science Foundation Director suggested that a future focus of research be on the
integration o f social and natural systems (ESA 1999). This provides evidence of the
extent to which the importance of the human-environment interaction has been
recognized. Common to all of the different theories developed in diverse fields of
research is a shift away from the assumption that scientific certainty will lead to better
and more sustainable practices to one which acknowledges that human motivations and
institutions must be included as part of the system to be studied and managed. However,
concepts aimed to bring together all aspects of environmental issues have yet to move far
beyond the theoretical to the practical application.
In this chapter I will focus on the broad concept of integrated environmental
management and examine ways that the social aspects of environmental problems have
been incorporated. Understanding variation in management policies and the use of
incentive measures to encourage more environmental policies and actions are presented
as important tools that can be used within the framework of integrated environmental
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management models. I argue that environmental problems are largely human problems
that require truly interdisciplinary approaches.
2.1 Integrated Environmental Management (IEM)
Probably the most popular word in environmental management these days is
“integrated”. Defined as, “to make whole, unify” (American Heritage Dictionary 1983),
use of this word in environmental management seems to imply managing a resource by
considering all influences on the natural system. Thus, “integrated environmental
management” encompasses many of the recent environmental management models from
ecosystem management, landscape ecology, adaptive management to sustainable
development (Table 3).
Numerous definitions of integrated environmental management have been
proposed. While there is no one common definition, there appear to be several
characteristics that define integrated environmental management. Integrated
environmental management is generally defined as 1) dynamic, 2) coordinated, 3)
process oriented and 4) interdisciplinary (Figure 2).
2.1.1 Dynamic
IEM is a dynamic process, similar to adaptive management, in that decisions are
continuously made based on the changing natural, social, political and economic context,
including the outcomes of past decisions. IEM is responsive, capable of responding to
both expected and unexpected events and changes. Furthermore, as an adaptive process,
it involves activities such as forecasting, planning, evaluation and monitoring.
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Table 3. Definitions o f recent environmental management models captured by integrated environmental management.

Ecosystem management:
Management based on a biologically defined “ecosystem" (distinct and coherent ecological community o f organisms
and the physical environmental with which they interact) that aims to integrate biological, physical and socioeconomic
needs while conserving resources.
(Slocombe 1993,1993b, Cortner et al. 1996, Francis 1993, Grumbine 1994, Moote et al. 1994)
Landscape ecology:
Management focused on spatial patterns of landscapes and the interactions (human and otherwise) among their
elements. Landscape ecology considers the development and dynamics of spatial and temporal heterogeneity.
(Risser et al. 1984, Risser 1985, Wiens 1992, Forman and Godron 1986, Turner 1989)
Adaptive management
Management sequence that involves planning, acting, monitoring and evaluating. Adaptive management involves
learning by doing and is aimed at modifying management in order to meet changing societal objectives and
characteristics and evolving knowledge of ecological systems.
(Bormann et al. 1994, Stankey and Shindler 1997, Holling 1978, Walters 1986, Lee 1993)
Sustainable development
Management that strives to balance social factors that determine the use of natural resources (e.g. economic, technical
factors) with ecological conditions. The concept refers to “...development that meets the needs o f the present without
compromising the ability o f future generations to meet their own needs...”
(WCED 1987, Kaufmann and Cleveland 1995)

Coordinated
(institutions, stakeholders, activities,
resources, goal coordination)

A

<>0

Dynamic
(adaptive,
responsive)

V
Interdisciplinary
(social, economic,
political, physical aspects
o f environmental issue)
Figure 2. Four primaiy characteristics o f IEM.
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2.1.2 Coordinated
IEM is vertically and horizontally coordinated. It requires the vertical
coordination among various levels of government and non-government organizations
with management responsibilities. A number of studies and discussions focus on
institutional coordination as well as the involvement o f stakeholders in the process of
IEM (Olsen 1993, Thia-Eng 1993, Bom and Sonzogni 199S, FAO 1998, Margerum
1999). Horizontal coordination invokes cross-sectoral cooperation in which different
aspects, such as the air and water management of the natural system, are considered
simultaneously (Rabe 1996, Knecht and Archer 1993). This implies that all activities
affecting the resources o f interest fall under the large umbrella of IEM. Furthermore,
coordination implies that the planning and management o f the different management
agencies be consistent with management plans supporting the achievement o f similar
goals.
2.1.3 Process-oriented
IEM is considered process-oriented, and involves “...formulating and
implementing a course of action involving natural and human resources in an ecosystem,
taking into account the social, political, economic, and institutional factors operating
within the (system) in order to achieve specific societal objectives...” (Bom and
Sonzogni 199S). hi other words, a primary goal of IEM is the process of coordination
and integration rather than any specific data or fixed outcomes (Slocombe 1993).
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2.1.4 Interdisciplinary
Finally, IEM is considered interdisciplinary; it is a response to calls for more
holistic management approaches (Slocombe 1993, Bom and Sonzogni 199S). The
impacts o f all activities from economic to social to natural events are considered in the
management planning and decision-making process. While a fundamental idea in
planning (Branch 1970) and policy (Rabe 1996), this feature of IEM has been the most
difficult to come to terms with, and the least discussed in research. Decisions to protect
specific natural resources, or to develop certain natural areas are not only potentially
impacted by social, political or economic reasons, but also may have social, political and
economic implications (Machlis 1992, Bom and Sonzogni 1995).
The idea of "integrated" management has been evolving for some time and has
roots in a number of different fields, as noted earlier. Although IEM has been espoused
by many, it is a developing concept and lacks a framework that defines how to be
"interdisciplinary” in practice. Over the past few decades, a number o f interdisciplinary
conceptual models have been proposed that connect the physical, socioeconomic, and
political environments of environmental issues. These models aim to identify the
underlying causes of environmental impacts.
Early models suggested a relationship between environmental impacts and
population pressure, affluence, technology and culture (Commoner 1972, Meadows et
al. 1972, Ehrlich and Ehrlich 1991). While they argued over the relative influence of
different societal characteristics, the basic premise held that the underlying causes of
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environmental impact lay in the cultural characteristics (e.g. land use, education),
technology (e.g. availability and use), population and affluence of society.
Recent models have been proposed that link the state of the environment to
human activities and institutions. Blaikie (1995) developed a “chain of explanation” to
explain land degradation. In this chain, economic and social factors such as local land
use and land tenure practices, the economy (e.g. local, national and international market
forces) and physical processes (e.g. erosion) are used to demonstrate how environmental
management is both socially constructed and partly understandable through the
interpretation o f physical processes. Similarly, the pressure-state-response framework
developed by the OECD (1993) has been applied to a number of environmental issues.
This framework acknowledges that pressures arising largely from human activities (e.g.
land use, development), economic and social institutions (e.g. local markets, family
planning, government) influence the state o f the environment as well as the development
o f management programs. In turn, the response (management actions) influences the
state of the environment, as well as the pressures (human activities and social/economic
institutions) influencing the environment. These frameworks are key to this discussion as
they highlight the ‘interdisciplinary’ connections inherent in environmental issues.
Despite the existence o f a number o f models, uncertainty about the importance o f
socioeconomic and political conditions has resulted in continued conflict over what
models to apply to guide environmental management (Soule 1991). An inclusive
management model that incorporates research methods from both natural and social
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sciences is needed. As an interdisciplinary approach, integrated environmental
management has emerged as a concept holding this promise.
2.2 Making Integrated Environmental Management Interdisciplinary
Several different areas of research are particularly relevant to the interdisciplinary
aspect of IEM. The proliferation of the use o f IEM in many parts o f the world provides
information in hands-on development of the theory, and opportunities to evaluate its use.
Second, policy analysis provides both methods and insight into how social, political and
economic context influences the management process (development, implementation,
outcome) itself. Third, international environmental and development organizations (i.e.
United Nations Environment Programme, Organization for Economic Co-operation and
Development, Food and Agriculture Organization) have begun investigating and
exploring the use of incentive measures in natural resources management. Despite a
common link of exploring the social aspect of environmental problems, the contributions
o f each of these areas have yet to be brought together in order to further the theoretical
or the practical application o f IEM. Combined, these discussions in different fields o f
research provide information and methods that may provide guidance to develop
integrated, more comprehensive and interdisciplinary approaches to environmental
management (Figure 3).
2.3 Integrated Environmental Management in Practice
IEM is currently being implemented in many regions around the world. A
number of case studies/stories provide insight into the added benefits o f an integrated
approach, particularly in terms of accounting for socioeconomic and political context. A
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IEM: interdisciplinary focus:

To consider effects of economic, social, political
institutions and activities and their combined
impacts on management impacts and methods, as
well as the impacts of management on economic,
social, political institutions and the natural
environment.

Policy/outcome
research:

Incentive measures:

To encourage
conservation and
environmental goals
by addressing and
using social,
economic and
political pressures
unique to the
“locality” of interest.

To identify the
influence of
context (social,
economic,
political
institutions and
characteristics) on
management,
policy
development and
environmental
quality.

Figure 3. A proposed interdisciplinary approach to IEM.
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study of resource degradation in Guatemala argued that erosion and effects from
agricultural run-off could only be effectively dealt with through comprehensive policy
reforms. The suggested reforms included changing government policies related to land
ownership which encouraged clear-cutting and sustained inequitable distribution of land,
and increasing investment in education in order to expand family planning efforts and
scientific understanding o f the links between erosion and traditional farming practices
(Southgate and Basterrechea 1992). Similarly, a study of peat extraction in Ireland used
physical and socioeconomic factors and their interactions to help explain the distribution
of peat extraction (Cruickshank et al. 1995). Specifically, local economic needs (e.g.
high unemployment leading to the need for cheap fuel), accessibility of the peat (distance
from roads), land ownership and unique land rights which allowed access onto estates
for fuel gathering were several of the cultural factors that needed to be incorporated into
conservation planning. These findings related to the distribution of peat extraction were
important in assisting the development of workable local conservation plans. Research
in other natural systems has highlighted relationships between resource management
actions and land ownership (Wear et al. 1996), economic policies (Turner 1991, Turner
et al. 1996), population pressures (Machlis et al. 1994), politics (Rosenau 1994), power
equity (Boyce 1994, Torras and Boyce 1998) and social policies and norms (McCabe et
al. 1992, Crance and Draper 1996).
An important result o f the integrated management approach has been the
recognition and increased understanding of the limits set on managers’ choices by
economics, politics and scientific understanding. In the peat extraction example in
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Ireland (Cruickshank et al. 1995), the local economy (the need for cheap, accessible fuel)
along with the accessibility (distance from roads) were two of the factors that needed to
be incorporated into a conservation plan. Prohibiting local access to peat for fuel or
requiring peat to be cut from identified regions that may be inconvenient to locals were
not acceptable solutions. Similarly, in the Torres strait region, located between mainland
Australia and Papua New Guinea, the desire of local inhabitants for political and
economic autonomy, a local focus on providing basic services, pressure from Australia
and Papua New Guinea to exploit natural resources and a lack of cooperation among all
stakeholders (inhabitants and surrounding governments) suggested that the first step for
effective management involved determining who has the authority to implement any
management plans (Seebohn and Morvell 1998). Clearly, understanding what factors
constrain effective protection actions is a necessary first step to identifying methods or
incentives that will result in effective management.
Equally relevant to this discussion are studies of ecosystem management, which
is seen by many as a tool that can be used to achieve IEM (Francis 1993, Slocombe
1998). In fact, a document that defines five principles of ecosystem management could
just as easily be defining IEM when it lists ecosystem management as being 1) adaptable,
2) collaborative, 3) integrated, 4) encompassing broad spatial and temporal scales and 5)
having socially defined goals (Moote et al. 1994, Cortner et al. 1996).
Implementation of ecosystem management is argued to be impeded by
institutional and political barriers (Cortner et al. 1996, Gonzalez 1996, Imperial and
Hennessey 1996). Specifically, while the ecosystem is defined based on ecological and
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physical properties, institutions and programs are based on political boundaries. Thus,
management of an ecosystem would require the collaboration of numerous management
agencies not used to working together as well as reworking local zoning, planning,
resource use laws from adjoining political areas within the ecosystem so that similar laws
and standards are applied throughout the defined ecosystem. Ultimately, conclusions
regarding ecosystem management call for greater flexibility in political and legal
institutions, and a complete dissolution of the barriers (political and legal) between
management agencies.
A project conducted through the U.S. Man and the Biosphere Human-Dominated
Systems Directorate in South Florida has been instrumental in examining and forecasting
the consequences of ecosystem management (Harwell 1997,1998, Harwell et al. 1996).
Although we must wait to see how successfully ecosystem management will be
implemented in South Florida, it has been argued that the current institutional framework
(laws, agency organization and fragmentation) in which South Florida is managed is
unlikely to be flexible enough to result in a collaborative, comprehensive ecosystem
management approach (Ankersen and Hamann 1996). This lesson o f the need to deal
with institutional barriers may apply equally well to the overarching concept o f IEM
(Hukkinnen 1998).
This finding from ecosystem management corresponds well to one o f the main
findings for IEM in the coastal zone: institutions are more likely than technical matters to
act as barriers in achieving integration (Olsen et al. 1997). Integrated coastal
management (ICM) has proliferated over the last few decades (Cicin-Sain 1993,
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Sorensen 1997). In feet, since the 1992 Rio Conference (UNESCO 1992) highlighted
the need for integrated coastal management, the World Bank, in conjunction with the
Food and Agriculture Organization (FAO) and the United Nations Environment
Programme (UNEP) developed guidelines for integrated coastal management (FAO
1998). Numerous reports o f ICM (Thia-Eng 1998, Knecht and Archer 1993) and
conceptual discussions (Vallega 1993, Cicin-Sain 1993b) are found in the literature as
managers attempt to precisely define ICM and the components critical to its successful
practice in a diversity o f settings. One of the major challenges identified for improving
integrated (coastal) management is in identifying cause (of efforts of integrated
management) and effect (quality of life, condition of natural resources) (Olsen et al.
1997). Some answers to this question can be found in reviewing some o f the latest
methods and research in policy analysis.
2.4 Understanding Differences in Management Efforts and Outcomes
The potential influence of social, economic and political institutions on both the
state of the resources and environmental management actions is an area where little
information is found in the IEM literature. In general, a number of studies do discuss the
need for the political will and financial means to carry out the directives o f any IEM plan,
however there is no overarching theory regarding the relationship between context and
environmental protection. A look at policy research provides both the means to identify
the influence o f context on management actions as well as more recent, specific examples
of influence. Lessons learned, and methods from this research area provide valuable
information applicable to IEM.
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The suggested role of local conditions in determining variation in environmental
programs implies that understanding context, as defined by surrounding social,
economic, political and environmental factors, is a critical aspect o f IEM. This suggests,
as policy research in the United States has long sought to demonstrate (i.e. Dye 1972,
Mazmanian and Sabatier 1980, Ringquist 1993), that policy is influenced by a number of
different factors resulting in variation among states. Different studies have shown the
influence of wealth (Morgan and Lyons 1975, Goetz and Rowland 1985), political
system characteristics (Grumm 1971, Carmines 1974, Boyce 1994), and organized
interests (Rosenbaum 1985, Ringquist 1993) on a variety of different types of state
policies. More often than not, variation in state programs are a result of a combination
of multiple influences (Feiock and West 1992).
Recent interest in state environmental policies and programs has fueled research
examining the types, extent and successes o f state environmental programs. As states
have become more active in environmental protection, state environmental policies and
management programs are of increasing importance, often leading the call for more and
better environmental protection (Ridley 1987, Press 1998). Several recent studies have
examined variation in the strength of state environmental policies, emphasizing the
importance of local (state) conditions. Research related to air and water quality,
groundwater pollution and coastal beach protection have found that political system
characteristics, relevant organized interests (industry, mining, agriculture), environmental
groups, wealth and level o f pollution all had some influence, either direct or indirect on
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one of the management areas in question (Ringquist 1993, 1994, Regens and Reams
1988, Gordon etal. 1998).
Ringquist (1993) was able to take the analysis a little further examining what
factors influenced the actual outcome of state air and water protection. For air quality
programs, it was found that a strong regulatory program, along with patterns of state
fuel consumption and industrial activity influenced the outcome the most. For water
quality programs, non-point sources of pollution were the most influential on water
quality program outcome. Based on much of the above research, Ringquist (1993)
suggested a general model o f environmental policy and outcome variation as a function
of state political system characteristics, socioeconomic characteristics and organized
interest groups.
Recently, a number o f researchers have examined the state of a country’s
environmental quality in relation to economic, political and social characteristics of the
country. In general, it was found that more democratic and literate countries were more
likely to have a better state o f the environment as compared to countries with high levels
o f power and wealth inequality (Boyce 1994, Torras and Boyce 1998). Furthermore,
there is an inverted U-shaped relationship between economic growth and the state of the
environment (World Bank 1992, Grossman and Krueger 1995, Torras and Boyce 1998).
This U-shaped relationship between per capita income and a number o f environmental
variables found (i.e. Grossman and Krueger 1995) has been interpreted to imply that the
early stages of economic growth are marked by natural resource exploitation. As
economic growth continues, so too does technological development, citizen education
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and a reduction in income inequality (Kuznets 19SS), to name a few. It has been
suggested that either one, or more likely a combination of these factors (technology,
education, inequality) associated with rising per capita income, eventually act to reduce
the uninhibited exploitation o f the natural resources as countries become more efficient,
and enact more stringent environmental policies (i.e. Torras and Boyce 1998).
Several lessons from this policy research are applicable to making general models
o f IEM more interdisciplinary. The first is that there is direct evidence o f several broad
categories of variables including political and governmental characteristics and factors
such as the wealth and education level o f the people, that may affect the policy choices
(strength, type) of governments. The second lesson is that both the direct and indirect
effects of these potential influences need to be assessed in order to fully comprehend the
relationship between context and environmental program development and outcome.
Lastly, some o f the methods used, such as structural equation modeling and other
regression models, provide useful information related to patterns of program
development in different localities (Figure 4).
The value of this policy research for IEM would be its contribution to
understanding 1) the relationship between management efforts and effect on quality of
life and the condition of natural resources, and 2) the social, economic and political
variables that may act as barriers or incentives to both creating and implementing
effective IEM plans.
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Figure 4. Resuits of recent research in policy analysis that seeks to identify the influence
o f context (social, political, economic) on policy outcomes (impact on environmental
quality) and policy output ( more environmentally favorable/protective policies).
Variables listed near the top of the arrow indicate that as they increase, the outcome or
output is more favorable to environmental protection goals. Variables listed near the
bottom of the arrow for outcome, indicate that as they increase, the outcome is less
favorable for the environment. Variables listed near the bottom of the arrow for output
have provided conflicting patterns in different studies. In outcome, “wealth” is located in
the middle as it is believed that economic growth has an inverted-U shaped relationship
with the state of the environment. References are listed by number in parentheses: (1)
Boyce 1994; (2) Torras and Boyce 1998; (3) Ringquist 1993; (4) Selden and Song; (S)
Shafik 1994; (6) Grossman and Krueger 199S; (7) Ringquist 1994; (8) Gordon et al.
1998; (9) Regens and Reams 1988; (10) Feiock and West 1992; (11) Folz and Hazlett
1991; (12) Boyne 1992; (13) Press 1998.
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2.5 Incentive Measures
Currently, there is research by international environmental and development
organizations designed to address international protocols which call for the design and
implementation o f incentive measures to encourage environmental actions (i.e. UNEP
1996, FAO 1998, Heimlich et al. 1999, IUCN 1999, OECD 1997,1999). Incentive
measures have been defined as:
...the opportunities and constraints that influence the behavior and
organizations in a society...Incentives...are derived from a
complex interaction of a society’s laws, policies, property rights,
social conventions, cultural norms, and levels of compliance. The
decisions o f individuals and organizations...are the outcome of the
multi-faceted and unique environment of each society. Incentives
derive from a wide range of societal factors, not from any single
measure... (UNEP 1996).
This focus on incentive measures ties into the policy research that provides
information related to the variables that may act as barriers (disincentives) or incentives
to effective IEM. Identifying both the relationships between management efforts and
their effect on natural resources, as well as social, economic and political variables that
may act as (dis) incentives to effective management provides valuable information for
integrating the social context into environmental management planning and decision
making. A case study o f U.S. wetland conservation experience (Heimlich et al .1999)
demonstrated how the removal of perverse incentives (e.g. tax incentives for conversion
to agricultural lands ) and their replacement with positive incentive measures (e.g. tax
incentives for not draining wetland systems, or establishing conservation easements)
reduced wetland drainage activity and promoted wetland conservation.
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Emerging conclusions from case studies and international discussions o f incentive
measures have concluded that successful incentive measures are unique to each
country/location as they are partly defined by the local social practices, laws, culture and
history (UNEP 1996). While economic incentives have been most often discussed,
research and case studies have demonstrated the need to consider and incorporate other
factors. In a number o f cases it was found that the role of education and dissemination
o f scientific knowledge were key incentives, and the lack of information/education a key
impediment to promoting conservation efforts (i.e. Heimlich 1999, UNEP 1996). A
number of other case studies were used to develop a handbook o f incentive measures for
biodiveristy in which it was concluded that a mix of different incentive measures are
often necessary (OECD 1999). As each country has a unique mix of social, cultural and
political practices and history, successful use of incentive measures calls for a “portfolio”
approach tailored to each situation (IUCN 1999, OECD 1999).
2.6 Integration
IEM, policy analysis and incentive measure research have all focused on different
questions relevant to a similar goal: providing the information and the means for a
comprehensive and “holistic” environmental management framework.
Of the four defining characteristics o f IEM (dynamic, coordinated, processoriented, interdisciplinary), policy analysis and incentive measures research contribute to
achieving an “interdisciplinary” IEM: policy analysis seeks to define the relationship
between social and political context and management actions and outcomes while the use
of incentive measures seeks to encourage environmental management actions and
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success by working with local social and cultural norms and economic and political
characteristics. Combined, IEM, policy analysis and incentive measures contribute to the
goal of incorporating human motivations and responses as part of the system to be
studied and managed.
Both policy analysis and incentive measures research also support the need for a
dynamic, or adaptive management model as they demonstrate how variation in social
context results in different opportunities, and different probabilities of success. As Soule
(1991) suggested in a discussion of biodiversity conservation, different tactics are more
likely to succeed depending on the local conditions. In his example, population pressure,
political instability, social integration and degree of technological input or management
intensity were used to suggest the best conservation tactics. Thus, making IEM
“interdisciplinary” involves knowing the local context, understanding the relationship
between context, management actions and success, and using this knowledge to suggest
more efficient and effective means of setting and achieving management goals (Figure S).
While many studies have shown that a necessary framework for effective IEM
involves collaboration, stakeholder involvement, a strong legal and institutional
framework and the political will to cany through with “institutional integration”, limited
attention has been paid to implementing the “interdisciplinary integration” aspect of
IEM. Applying the methods and findings from policy analysis to environmental issues at
all levels would clearly provide valuable insight and necessary information to identify
contextual variables influencing the policy process and/or outcome. This would help in
identifying appropriate incentive measures used to influence management goal
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Figure 5. IEM model with interdisciplinary methods.
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achievements. IEM could then come closer to fulfilling its promise of addressing the
socially constructed aspect o f environmental problems, highlighting the human dimension
o f environmental problems.
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CHAPTER 3. WETLANDS: A REVIEW
Wetlands are both numerous and diverse and are one of the most prevalent
landscape features throughout the world. In their position as ecotones for terrestrial and
aquatic systems, wetlands are recognized globally for the valuable ecosystem services
and functions they provide. Unfortunately, until science identified the important
functions of wetlands, wetlands were often considered wastelands (Maltby 1986) and a
large percentage of the global wetlands were filled, dredged and ultimately destroyed
with serious consequences. With increasing understanding of the value o f wetland
systems to human existence and ecological stability, the global community has taken
action to protect wetland systems from further degradation. The interactions between
the ecological services provided by wetlands and the economics and politics of a region
underscore the fact that human-environment interactions need to be more closely
examined for effective management to maintain the integrity of wetland systems.
With the incredible diversity ofwedands worldwide, it is not surprising that over
SO different definitions of wetlands are used. The broadest, and most widely used is that
provided by the Ramsar Convention on Wetlands of International Importance, Especially
as Waterfowl Habitat (Ramsar, Iran 1971). The Convention was the first international
convention to protect one single ecosystem, wetlands. As such, the wetland definition
generated by this convention was designed to provide protection to the greatest possible
extent of wetland ecosystems and defines them as "...areas of marsh, fen, peatland or
water, whether natural or artificial, permanent or temporary, with water that is static or
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flowing, fresh, brackish or salt, including areas of marine water the depth o f which at low
tide does not exceed six metres". While there is some debate within countries (i.e. U.S.)
concerning exact definitions of wetlands, there is general agreement that wetland systems
are defined by the presence of three unique characteristics: (1) presence of water or
saturated conditions, (2) saturated or reduced soil conditions, and (3) the presence of
vegetation adapted to or tolerant of saturated soils. Regardless o f which exact definition
used, wetland degradation remains significant, despite global efforts to reduce human
impacts on wetland systems. At the same time that wetland loss continues, our
understanding of wetland services and functions increases, providing greater incentives
to reduce and ultimately prevent further impacts on wetlands.
3.1 Wetland Functions and Services
Wetland systems occupy a unique position as transition zones between water and
land. The characteristics of wetlands combined with their location in the landscapes,
enable them to influence both water and land systems as well as mediate the interactions
of the two systems. The biological productivity of many wetlands is one of the highest
o f different ecosystems, as such, they are often referred to as "biological supermarkets":
they support a diverse number of wildlife, fish, reptiles, birds and mammals and contain a
disproportionate number of endemic and endangered species. As well, wetlands play
key roles in hydrological cycles and are often called the "kidneys of landscape”: they
reduce flood damage and erosion, filter pollutants and sediment and recharge
groundwater (Table 4) (Mitsch and Gosselink 1995). The critical need for the resources
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Table 4. Wetland functions and outputs valued by humans.

”Biological supermarket ”
Fisheries production and support: provides spawning, nursing and feeding areas and
nutrient export for many freshwater, estuarine and marine fisheries (including shellfish);
66% of commercial fisheries depend on wetlands at some point in their life cycle
Fish and wildlife habitat: provides breeding, nesting, feeding and predator escape
habitats for many species o f birds, fish, reptiles and mammals that are either permanent
residents or migratory to the area
Biodiversity: supports a wide variety of flora and fauna
Natural products: provides commercially used flora and fauna including timber, hay,
cranberries, peat, and fur-bearing animals; economic and sustenance importance
Energy fixation/food chain support/nutrient cycling: provides general ecological
support; high productivity of wetlands potentially supports increased food
production/aquaculture

"Kidneys o f the landscape"
Flood storage and conveyance: provide natural floodways and flood storage that lower
peak flood levels; reduces property damage, soil erosion and need for artificial floodcontrol measures
Shoreline anchoring/surge protection: reduce the impacts of waves before reaching
upland areas or permanent structures; protect beaches, habitats and property from storm
surges and erosive effects; reduce the need to dredge navigable waterways; maintains
health of aquatic system
Water quality maintenance: trap sediments and assimilate pollutants and excess nutrients
through numerous chemical and biological pathways; results in improved water quality,
reduced pollution damage and reduced wastewater treatment needs
Groundwater recharge: purifies water providing drinking and irrigation water; protects
aquifers from saltwater intrusion in coastal areas

Other
Education and research. Aesthetic values. Historic, archaeological value
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and services that wetlands provide is becoming more evident, as fewer wetlands exist to
support a larger human population.
3.1.1 "Biological supermarkets"
Wetlands provide critical spawning, nursery and feeding grounds for many
freshwater, estuarine and marine fishes as well as numerous reptiles, mammals and birds.
In fact, two thirds o f the fish we consume depend on wetlands at some point in their life
cycle (Dugan 1993). As fish are the significant protein source in many countries, the
continued existence o f the wetlands is critical as both a source of protein, as well as a
source of income. In the United States, over 95% o f commercially harvested fish and
shellfish species are wetland dependent, contributing close to US$1.7 billion in 1998 to
the U.S. gross national product (Feierabend and Zelanzy 1987). Wetlands also support
numerous mammals and water fowl. In Canada, the value of mink, beaver and muskrat
exceeded US$43 million in 1976 (Dugan 1993) providing a valuable source of income.
In the extensive grasslands o f Brazil, and Africa, wetlands support millions of cattle
(Schaller 1983). Lastly, forest resources in wetlands yield a number o f products such as
fuel wood, timber, resins and medicines. Thus, not only is it critical that wetlands be
maintained because they provide significant sources of food and income, but that our
harvesting respect the annual production rates and regenerative capacity o f each species
in order to prevent destruction o f the habitat.
Tied to the high productivity of wetlands, is their ability to support not only an
amazing diversity, but also incredible concentrations of species. In the United States,
one third of the threatened and endangered species depend, at some point in their life
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cycle, on wetland systems (Kusler 1983). Many examples exist where significant
percentages o f species in a wetland are either endemic or endangered. Most notable,
80% of species identified in Lake Taganyika in East Africa are endemic (Hughes and
Hughes 1992). Wetlands provide unique, and often inaccessible habitats with significant
food sources for many animals. Wetlands are also valued as important genetic
"reservoirs" for some plants. Rice represents the staple diet of about 50% of the world's
population. Wild rice in wetlands is thus an important source of new genetic material
used for developing disease resistance and other desirable traits. Lastly, the high
biological productivity provides rich grounds for high concentrations o f species.
Millions o f migratory waterfowl are found in the Manitoba Delta of Canada
(Glooschenko and Grondin 1988), or in the floodplains of West Africa. Numerous
antelope, caiman and jaguars are supported in the Brazilian Pantanal area. Thus, the
value of wetlands in providing life to numerous species, and thus in supporting the
human ecology and economy is irreplaceable.
3.1.2 "Kidneys o f the Landscape"
As "kidneys o f the landscape" wetlands serve a number o f functions defined
largely by their hydrology. First, they provide protection from the sea and other waters
in a number o f ways; they serve as flood storage and conveyance, storm-wave and surge
protection, and help to anchor the shoreline and dissipate erosive forces (e.g. Novitzki
1979, 1985, Ogawa and Male 1983,1986). The flood mitigation potential o f wetlands
are valuable to humans as they help to reduce property damage, decrease soil erosion,
protect beaches and maintain the health o f aquatic systems. Wetland vegetation will help
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in reducing the energy o f waves and currents while their roots contribute by holding
sediment in place resulting in a reduction o f erosion and property damage.
In the United Kingdom, a study (cited in Dugan 1993) found that it was 20 times
cheaper to build sea walls behind salt marshes than to build unprotected walls. The
presence of wetlands significantly reduced wave energy that would otherwise destroy the
cheaper walls. Similarly, as wetlands serve as flood storage and conveyance, they reduce
the need for extensive artificial flood control and navigable waterway dredging by storing
excess water, and releasing runoff evenly. In the Charles River in Massachusetts, rather
than damming and dredging the river, 38 square kilometers o f wetlands were preserved
by the Corps of Engineers (COE) in order to help in flood damage protection. It was
estimated that had less than 50% o f these wetlands been filled, it would have cost US$3
million a year in flood damage. If the wetlands had been completely filled, the COE
estimated costs o f US$17 million per year (U.S. ACE 1972). Thus, the maintenance of
the wetlands provided for free what the costly construction o f artificial flood control
would have otherwise provided. These figures are significant in light o f the fact, that
while the United States may have the economic resources to replace some of their
wetlands with costly structures, most countries do not have that luxury. Thus, for many,
loss o f wetlands translated directly into loss of these services.
Wetlands remove nutrients and chemicals from the water as it passes through
them. As water purification is a significant problem around the world, loss of wetland
water quality improvement services can have profound impacts on quality o f life, or just
life itself. Wetlands significantly influence water quality by way o f several mechanisms
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(Sather and Smith 1984): uptake by plants and subsequent burial in sediments upon plant
death can be one significant "sink" for nutrients due to the high biological productivity of
wetlands, settling o f sediments and chemicals sorbed to sediment as water velocity is
decreased in wetlands along with increased sediment-water contact, conditions that
promote denitrification (resulting in nitrogen being converted to N gas), chemical
precipitation and other chemical processes remove chemicals from the water, numerous
decomposers and decomposition processes, and the accumulation o f organic peat results
in more permanent burial o f chemicals. These processes help maintain water quality and
prevent eutrophication. Their ability to act as a sink for nutrients such as nitrogen and
phosphorus has led to the use o f natural wetlands for wastewater treatment (Cooke
1992, Breaux and Day 1994, Jewell 1994) thus reducing the need to build wastewater
treatment facilities.
3.2 Wetland Resources: Tracking the Changes
Despite the range o f resources and services provided by wetlands, the
maintenance of natural wetlands has received low priority in most countries over the past
century. Civilizations have been built upon the control and exploitation o f a regions'
water systems. Particularly hard hit were wetland systems as they were perceived to be
disease infested and obstacles to development. Drained, wetlands were found to be not
only o f very productive agricultural use but also habitable, as evidenced by the
construction of such cities as Mexico City, Washington, D.C. and Chicago on former
wetlands. However, even as ignorance and apathy allow wetland conversions to
continue, there is a growing awareness of both the ecological and economic effects o f
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wetland loss. As we increase our understanding of wetland functions and the services
they provide to society, we are approaching a mind set that wetland destruction is short
sighted, as well as socially and economically indefensible.
Estimates o f the current global wetland extent range from 5.3 million kilometers
squared (Matthews and Fung 1987) to 8.6 million kilometers squared o f wetlands
(Maltby and Turner, 1983). These remaining wetlands are estimated to represent 50%
o f wetlands that once existed (Dugan 1993), although few definitive numbers exist. In
the United States, close to 54% o f the original wetlands are believed to have been lost,
80% o f which to agriculture (Tiner 1984, Frayer et al. 1983). Not surprisingly, in
Europe, with its more heavily populated land and longer history o f economic
development, loss is believed to be even greater with estimates o f an 80% loss for France
(Baldock 1990). In the developing world, data is fairly scarce although information from
specific systems has given reason for concern. For example, a significant area of
wetlands were destroyed in Nigeria as a result of dam construction, many o f Brazil's
wetlands have been degraded as a result o f pollution and losses in the Philippines from
conversion to ponds for aquaculture are believed to be significant (Dugan 1993). Thus,
while numbers are somewhat scarce, the bulk o f evidence suggests that wetland systems
have been in decline for over a century, and that the losses have been significant
(Table 5).
Ecological research has demonstrated that there are three basic types o f human
induced changes that influence wetland systems (Keddy 1983). Modifications in
hydrology (e.g. Webb et al. 1996), nutrient status (e.g. Newman et al. 1996) and natural
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Table S. Wetland loss estimates for the United States, and the world by selected regions
with estimates of greater than 50% (Dugan 1993, Dahl 1991). Losses in many
developing countries are suspected to be similar to those reported below, but data are
limited.
Countiy/region

Estimated loss (%)

ranee

80

Portugal

70
1

90

Philippines mangrove resources

67

s

54
50
72
91
74
54
56
85
87
89
81
73
50
59
87
52
60
90
67
56
59
52

Alabama
Arkansas
California
Connecticut
Delaware
Idaho
Illinois
Indiana
Iowa
Kentucky
Maryland
Michigan
Mississippi
Missouri
Nevada
New York
Ohio
Oklahoma
Pennsylvania
Tennessee
Texas
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disturbance could result in changes in the wetland system which ultimately lead to
wetland degradation and loss (Table 6). Modifications in water level most often result
from drainage, irrigation and water control in order to prevent flooding in areas that
human populations have chosen to settle or farm permanently. Similarly, changes in
nutrient status have been linked to runoff from both agricultural practices and urban
runoff. "Natural" disturbance may be natural as the name implies, however evidence
indicates many connections between human alterations to ecosystems and changes in the
"natural" disturbance regime (e.g. fire suppression). Most o f these human impacts result
from agricultural, urban and rural development and thus, not surprisingly are tightly
linked to economic issues and social issues.
Many o f the decisions affecting wetland impacts consider the economic and
social benefits o f the conversion on some scale, however, in the past they have failed to
account for the "free" services provided by the wetlands (i.e. flood storage). The result
usually favors development, and with it, wetland loss and degradation. Private
landowners are more likely to choose private profit over maintenance o f public benefits
(water storage) (Scodarri 1997). Unfortunately, the costs that they incur may be
compromising the long term viability o f their investments. For example, in Malaysia, 90

% of freshwater swamps have been drained for rice cultivation. Without the freshwater
normally supplied by the swamps, rice production has remained below expectations
(Dugan 1993).
In some countries, strong economies have been able to cover some o f the
consequences o f wetland loss. Flood control and water quality maintenance services can
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Table 6. Activities and human impacts contributing to wetland loss and degradation.
Adapted from: Keddy 1983, Scodari 1998, Dugan 1993

Impacts

Activities

Causes

change in nutrient levels
and addition of chemical
and toxic substances

agriculture

run-off from livestock wastes,
pesticides, irrigation return
flows
stormwater run-off poor
construction practices, lack of
adequate sewage treatment

development

physical disturbance

grazing, clearing, trampling
agriculture
wildlife management burning, fire suppression
clearing, construction, exotic
development
introductions

hydrology changes
(changes in quantity
and flow rates o f water)

agriculture

natural causes

subsidence
sea-level rise
drought
hurricanes and other storms
erosion

draining, filling, alteration of
hydrology
subsidence caused by overuse of
aquifers and surface waters for
drinking water supplies,
flooding, flood control, alteration
o f hydrology

development
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be and have been achieved by dams, dikes, water purification plants but all at the cost of
increased taxes. However, the costs to the public have become so great even in
industrialized countries with strong economies that major efforts are now being made to
prevent further loss, and in some countries, even to post a net gain in wetland area
through restoration and creation efforts. However, while there are numerous activities
that may contribute to wetland loss and degradation (Table 6), the actual causes of these
activities can be traced back to population pressures (resource needs), the wealth and
technological capabilities o f a nation (the "desires" o f the population, and the ability to
replace lost services).
3.3 Wetland Management and Protection: A Global Issue
Early management o f wetlands is marked by control and exploitation o f the
system, often resulting in alteration and drainage of the wetland systems for other uses.
As understanding o f the value o f wetlands increased, changes in social attitudes towards
wetlands have resulted in a range o f conservation initiatives world wide. Most notable is
the Ramsar Convention (1971) which was established initially because o f concern for
waterfowl habitat but has since expanded its raison d'etre to include wise and sustainable
use o f wetlands (IUCN 1999). The Ramsar Convention Contracting Parties has gone
from 55 in 1990, to 116 members at the latest count (early 1999). Contracting parties
must nominate at least one wetland o f international importance, although many countries
have nominated many more (Table 7). Total acreage covered by this designation is
68,020,365 hectares. States that participate in Ramsar share expertise and adjacent
countries may work together to manage a system that crosses their borders increasing
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Table 7. Contracting parties to the Ramsar Convention on Wetlands (http://iucn.org/ramsar; 8 May 1998).
Country
Albania
Algeria
Argentina
Armenia
Australia
Austria
Bahamas
Bahrain
Bangladesh
Belgium
Belize
Bolivia
Botswana
Brazil
Bulgaria
Burkina Faso
Canada
Chad
Chile
China
Comoros
Congo, DR
Costa Rica
Cote d’Ivoire
Croatia

Y ear Sites
1996
1
2
1984
1992
6
1993
2
1975 49
1983
9
1
1997
1998
2
1992
1
1986
6
1998
2
1990
1
1
1997
5
1993
1976
5
1990
3
1981 35
1990
1
1981
7
1992
7
1995
1
1996 2
1992
7
1996
1
1991
4

H ectares
20,000
4,900
420,039
192,239
5,039,121
102,722
32,600
596,000
7,935
5,240
6,864,000
4,536,623
2,803
299,200
13,038,408
195,000
100,174
588,380
30
866,000
245,301
19,400
80,455

Country
Y ear
Egypt
1988
Estonia
1994
Finland
1975
France
1986
Gabon
1987
Gambia
1997
Georgia
1997
Germany
1976
Ghana
1988
Greece
1975
Guatemala
1990
Guinea
1993
Guinea-Bissau 1990
Honduras
1993
Hungary
1979
Iceland
1978
India
1982
Indonesia
1992
Iran
1975
Ireland
1985
Israel
1997
Italy
1977
Jamaica
1998
Japan
1980
Jordan
1977

Sites
2
10
11
18
3
1
2
31
6
10
3
6
1
3
19
3
6
2
18
45
2
46
1
10
1

Hectares
105,700
215,950
101,343
795,085
1,080,000
20,000
34,223
672,852
178,410
163,501
83,099
225,011
39,098
102,575
149,841
58,970
192,973
242,700
1,357,150
66,994
366
56,950
5,700
83,530
7,372

Country
Lithuania
Luxembourg
Malawi
Malaysia
Mali
Malta
Mauritania
Mexico
Monaco
Mongolia
Morocco
Namibia
Nepal
Netheriands
New Zealand
Nicaragua
Niger
Norway
Pakistan
Panama
Papua N.G.
Paraguay
Peru
Philippines
Poland

Y ear Sites
1993
5
1998
1
1997
1
1995
1
1987
3
1989
2
1983
2
1986
6
1997
1
1998
1
1980
4
1995
4
1988
1
1980 24
1976
5
1997
1
1987
1
1975 23
1976
8
1990
3
1993
1
1995
4
1992
7
1994
1
1978
8

Hectares
50,451
313
224,800
38,446
162,000
16
1,188,600
1,095,414
10
210,000
10,580
629,600
17,500
326,928
38,868
43,750
220,000
70,150
61,706
110,984
590,000
775,000
2,932,059
5,800
90,455
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Table 7 (continued)
C ountry
Y ear
Czech Rep.
1993
Denmark
1978
Ecuador
1991
Russian Fed. 1977
Senegal
1977
Slovak Rep. 1993
1991
Slovenia
S. Africa
1975
Spain
1982
Sri Lanka
1990
Suriname
1985
1975
Sweden

Sites
10
38
2
35
4
12
1
15
38
1
1
30

Hectares
37,891
2,283,013
90,137
10,323,767
99,720
37,086
650
486,028
158,216
6,210
12,000
382,750

C ountry
Y ear Sites
1990 2
Kenya
Latvia
1995
3
Liechtenstein 1991
1
Switzerland 1976
8
Macedonia
1991
1
2
Togo
1995
Trinidad&Tob. 1993
1
1981
Tunisia
1
Turkey
1994
5
1988
Uganda
1
Ukraine
1991
4
UK
1976 106

Hectares
48,800
43,300
101
7,049
18,920
194,400
6,234
12,600
65,700
15,000
229,000
451,888

C ountiy
Portugal
Rep. o f Korea
Romania
USA
Uruguay
Venezuela
YietNam
Yugoslavia
Zambia
former USSR

Y ear Sites
1981 10
1997
2
1991
1
1987 15
1984 1
1988 5
1989 1
1977 4
1991 2
5

Hectares
65,813
960
647,000
1,163,690
435,000
263,636
12,000
39,861
333,000
1,559,500

the likelihood o f successfully protecting the wetland system from further degradation.
While there is no guarantee that these designated wetlands are managed property and
protected, states that signed the international agreement indicate, at a minimum, that they
recognize the importance o f wetlands and the need for action.
Along with the Ramsar convention are several international groups such as
Wetlands International, World Wildlife Fund, The Nature Conservancy and the IUCN
which, as part o f their conservation work, promote the preservation and wise use of
wetlands by providing scientific expertise, data gathering and educational services to
many countries. Successful management and protection o f wetland systems depends on
strong scientific base which provides understanding o f wetland systems and their links to
other natural, and human systems.
3.3.1 Wetland Protection in the United States: A Maze o f Regulation
While both conservation, protection and wetland degradation and destruction
continue to occur side by side around the world, nowhere have these dual goals o f
wetland preservation and wetland "development" (destruction) been more evident as in
the United States. The first public law affecting wetlands were the Swamp Land Acts of
1849 and 1860 which ceded over 26 million hectares to states, giving them control of
swamplands for the purpose o f controlling floods. These acts were designed to give
states control o f reclaiming wetlands through drainage and levee construction activities.
It wasn't until the 1920's that the U.S. government began to recognize a benefit o f
wetland systems: they were important waterfowl habitat.
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The first conservation effort aimed at wetland areas involved the Migratory Bird
Conservation o f 1929, the Migratory Bird Hunting Stamp Act of 1934 and The Wildlife
Restoration Act o f 1937 all o f which provided funds for the purchase and conservation
of migratory waterfowl habitats. Ironically, at the same time that laws were being
enacted to promote the conservation o f wetlands, many federal actions promoted
activities detrimental to wetlands. An estimated 23 million hectares o f wetlands were
drained as part of the U.S. Department of Agriculture's Agricultural Conservation
Program between 1940 and 1977 (Office of Technology Assessment 1984). Similarly,
the draining and ditching o f wetlands for intercoastal transportation, mosquito control
and residential developments led to even more losses o f wetlands (Mitsch and Gosselink
199S). In the 1960's, wetland science began to evolve as a discipline, and the broader
value o f wetlands was recognized leading to increased protection efforts o f wetland
systems.
Over the last 30 years, wetland science has evolved to become a well recognized
discipline concerned with understanding the functioning o f wetlands in their natural state,
the art o f wetland restoration and creation, and is striving to understand the connections
between wetlands and surrounding natural ecosystems and the human environment.
Wetland science has been critical in changing the public perception o f wetlands as
"wastelands", and probably the single reason why the United States has taken to passing
laws that protect wetlands, as opposed to the earliest laws that encouraged the drainage
and filling o f wetlands.
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Wetland management and regulation remains highly complicated in the United
States: there is no single federal wetlands law. Wetlands are regulated indirectly
through provisions attached to federal statutes addressing water pollution, agricultural
production, fish and wildlife habitat as well as several other federal benefit programs
(Table 8). The most likely reason for this complex and convoluted structure is a lack of
public consensus regarding wetlands protection. While it is generally agreed that
wetlands provide a number o f public benefits, there remains a very heated debate over
how much protection wetlands warrant, especially when balanced against other public, as
well as well as private, interests (Strand 1997).
The range of policies that directly, or indirectly affect wetlands do so in three
ways. First, they directly conserve wetlands by preventing development or limiting
conversion. Second, they increase wetland quality and quantity through restoration and
creation. Third, they preserve wetland integrity by preventing or limiting hydrologic or
chemical alterations to the wetlands, and connected water bodies (Scodarri 1997). While
several attempts have been made to enact comprehensive wetland legislation, they have
been unsuccessful in addressing controversies regarding how to legally define and
delineate wetlands and providing compensation to private land owners who are
prevented from developing their property. Nevertheless, in 1987, the Environmental
Protection Agency (EPA) convened the National Wetlands Policy Forum which
recommended that the nation adopt an interim goal o f "no overall net loss" and a long
term goal o f a "net gain" in wetland quantity and quality, as well as a consistent
definition o f wetlands (National Wetlands Policy Forum 1988).
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Table 8. Federal authorities and programs directly influencing wetland management.
Many other authorities exist which indirectly influence the quantity and quality of
wetlands, see Strand 1997 and Environmental Health Council 1998 for complete review.
Authority (agencies!

Program/Activities

Clean Water Act
P i . 92-5000
Section 404
(EPA, COE)

Regulate dredge and fill material permits.

Rivers and Harbors
Appropriate Act o f 1899
33 U.S.C. 401
Section 10
Section 13
(COE)

Food Security Act of 1985

Regulates dredge and fill activities in navigable waters.
Prohibits dumping of refuse in navigable waters.

P.L. 99-196
16 U.S.C. 3801 etseq.
(USDA)

Establishes Wetlands Conservation Program to acquire
wetlands.
Establishes Swampbuster and Sodbuster Programs, both
which discourage conversion of wetlands to agricultural
use (by withholding federal subsidies).

Food, Agriculture,
Conservation, and Trade
Act of 1990

Establishes Wetlands Reserve Program.

(USDA)

Water BankAct
P.L. 91-559
Authorizes to acquire 10 year conservation easements
16 U.S.C. 1301-11, 150&03 o f wetlands and adjacent areas, using tax break incentives
(USDA)

Agricultural Credit Act
(USDA)

Farmer's Home AdministratioN (FmHA) accepts wetland
easements as partial payment for FmHA loans.

Migratory Bird Hunting
Sump Act 1934 (DOI)

Funds a process to acquire habitat for migratory

waterfowl.

Coastal Barrier Resources
Act (FWS)

Prevents federal funding for development in
coastal systems (wetland systems).
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Table 8 (continued)

NationalFlood Insurance
Act (FEMA)

Withholds federal funding from flood prone development.

Coastal Wetlands Planning,
Protection and Restoration Establishes process to plan for wetland protection and
Act 1990 (COE)
authorizes creating o f wetlands.
Water Resources
Development Act 1976/90
P i . 94-587
42 U.S.C. 1962d-5f
(COE w/EPA & FWS)

Authorizes development o f a wetland action plan to
achieve no net loss.
Authorizes use o f dredged materal for wetland creation.

Coastal Zone Management
Act o f1972 andReauth.
Authorizes development o f federal-state partnerships
o f1990 ( P i. 104-150)
to develop plans to protect the coastal zone.
16 U.S.C. 1451 et seq.
(P.L. 101-508)
16 U.S.C. 1455b (NOAA)

Manages the National Estuarine Reserve System.

Land and Water Conservation
FundAct o f1965.
Establishes fund to acquire natural areas.
(P.L. 88-578)
16 U.S.C. 4601-4-11(001)

North American Wetlands
Conservation Act
(P.L. 101-233) (DOI)

Authorizes participation in Ramsar Convention, and
agreements with Canada and Mexico for conservation
o f important wetlands.

Emergency Wetlands
Resources Act (1986)

Authorizes National Wetland Inventory funding.

(DOQ

Fish and Wildlife Cans.
Act& Fish and Wildlife
Coord. Act.(PL. 850624)
16 U.S.C. 661-666C
2901 et seq. (DOI)

Established to provide consultations for any proposed
modifications to water bodies to protect resources
important to conservation and productivity o f fish and
wildlife.

Executive Orders:

EO 11990 (1988)
EO 11988 (1977)

Calls for protection and no net loss o f wetlands.
Calls for floodplain management.
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The "no net loss" principle is now the cornerstone o f federal wetland policy. It is
important in that it allows flexibility. It implies that certain wetland areas may be lost, as
long as there is an equivalent net gain elsewhere to offset this loss.
Major programs directed at wetland protection and management can be grouped
into four categories: regulatoiy, incentive/disincentive (non-regulatory), acquisition, and
planning programs. Regulatory programs seek to control activities that may directly or
indirectly degrade wetlands. The primary mechanisms involve land use restrictions and
pollution control. The central federal regulatory program is the Clean Water Act,
Section 404 permit program which controls the discharge o f dredged and fill materials
into "waters o f the United States". EPA and the COE jointly administer the program
with day to day activities administered by the COE, and standards developed by the
EPA

Other regulatory programs related to wetlands include the Rivers and Harbors

section 10 permit program which requires permits for activities in navigable waters, and
the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) which cleans up hazardous waste sites that may be hydrologically connected
to wetlands.
Incentive and disincentive programs (non-regulatory) recognize the link between
economics and decisions made by private land owners. They are designed to make it
more appealing to make decisions that favor wetland conservation and development.
Several disincentive programs include the Swampbuster Program established in 1985
under the Food Security Act which denies federal agricultural benefits to farmers who
convert wetlands for agricultural production. Similarly, the Tax Reform Act o f 1986
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restricted tax provisions that favored agricultural wetland conversions. Both the Coastal
Barrier Resources System and the National Flood Insurance Program were designed as
disincentive programs to protect coastal, and flood prone areas by restricting or
eliminating federal subsidies to areas that developed wetland areas. Other programs
include the Wetlands Reserve Program, the Conservation Reserve Program and the
Partners for Wildlife Program all o f which provide incentives to conserve and restore
wetland areas.
Acquisition and conservation programs work to directly acquire privately owned
weltands for conservation. These programs may either directly purchase or establish
permanent easements to ensure long term wetland conservation and restoration. The
most well known o f these programs is the North American Waterfowl Management Plan
which uses funding to protect and restore critical habitats for migratory waterfowl in
North America. Other programs include the Small Wetlands Acquisition Program, the
Emergency Wetlands Resources Act o f 1986 and more localized programs such as the
Everglades National Park Protection and Expansion Act o f 1989 which authorized the
National Park Service to acquire 100,000 acres o f wetlands.
Lastly, planning programs include efforts to coordinate efforts to restore and
improve wetlands, including information gathering, and efforts to correct deficiencies in
government programs. A number o f wetland specific, as well as broader environmental
programs fit in this category. For example, the National Environmental Policy Act
(NEPA) requires environmental assessments (EA) to determine the impact o f federal
activities on the environment. The Coastal Zone Management Act (CZMA) was enacted
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in order to provide for comprehensive planning and natural resource management of
coastal areas, including wetland areas. Probably the most specific o f federal actions is
the Coastal Wetlands Planning, Protection and Restoration Act o f 1990 which provides
money for wetland protection and restoration in coastal states, and establishes a planning
process.
This multitude o f federal laws, executive orders and directives establish standards
for wetland protection that must be met at all levels o f government, including state
resource agencies. While the federal government demands protection o f wetland
resources, it says very little about how wetland protection must occur, leaving states
with the flexibility to design their own protection and regulation programs, by building
on the CWA Section 404 permit program.
3.3.2 U.S. State Initiatives
While the federal government has historically lead the way for wetland drainage,
and more recently, wetland protection efforts, the fact that there is no comprehensive
wetlands law means that there is only a broad directive for states to protect wetlands.
As state resource agencies have become more sophisticated and professional, there has
been a proliferation o f state wetland managers enabling the design o f state specific
wetland protection and management programs. States must meet the minimum legal
requirements established by the federal laws, directives and executive orders, such as the
state water quality certification program but have the flexibility to design policies to
conditions specific to their states.
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In 1987, the National Wetlands Policy Forum (1987) recommended that states
develop Wetland Conservation Plans that would allow states to review their wetland
programs, and develop programs that specifically met their state needs. As of 1998, 12
states had completed plans, and three (New York, Missouri and Tennessee) are currently
implementing recommendations from the plans (Parrish 1998). Tennessee's plan
highlights how state managers were able to identify the wetland benefits specific to
Tennessee, identify wetland protection priorities tailored to Tennessee, and were able to
involve all stakeholders such that everyone had a vested interest in seeing the plan work
(Galbreath 1998). The end result was less litigation related to wetlands, more grant
funding from the federal government and increased state autonomy (Galbreath 1998). In
a time when big government is scorned, the ideal o f state wetland management and
planning appeals to many.
Along with the development o f Wetland Conservation Plans, is the development
o f Coastal Management Plans (CMP) as part o f the Coastal Zone Management Act
(1972). The CZMA was designed to promote state planning and management of the
coastline, in partnership with federal agencies (Beatley et al. 1994). To date, all coastal
states have finished developing their plans and most are in the process o f implementation
with the exceptions o f Georgia and Texas, both o f which are in the process o f putting the
finishing touches on their plans. The program is believed to have been a success (in
terms of participation) due to the flexibility o f the program that allows states to design
unique management plans adapted to their specific circumstances (Hershman et al. 1999,
Beatley et al. 1994). At the same time, programs among states are difficult to compare
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as there is considerable variation among state programs. An evaluation o f the wetland
component o f the state CMP's (Good et al. 1998) concluded that, on paper, the program
was working well ( in terms of process), and that the allowed variation among states
resulted in positive, innovative and uniquely adapted programs for some states.
Thus, the whole package of wetland protection can vary greatly among different
states. States must meet minimum requirements set by the federal government, but are
free to achieve these federal standards in any way that they choose. This flexibility
allows subsidiarity to occur in which management policies and regulations can be
adapted to conditions o f the local society and environment (Trudgill and Richards 1997).
Thus, it is likely that certain conditions may be more inducive to innovative, voluntary,
or more regulatory approaches and if states have assessed their individual situations
accurately, their package o f wetland policies will be best suited to their own
environment.
3.4 Wetland Management: Barriers and Incentives
As discussed above, wetlands are complex systems that are impacted by a large
number o f both land and water based activities. There is no state, federal or international
program that addresses all o f these activities. Thus, wetland management inherently
requires a need to understand the effects o f location on wetland integrity. Location may
refer to the natural environment which would define the type o f wetland, and the likely
sources o f inputs and outputs influencing the wetland, as well as the human environment,
where incentives and disincentives for other activities can have significant impacts on
wetland systems.
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Current resource management concepts strive to include all o f these “outside”
influences on the resources. For wetlands, this involves understanding the influence of
both the physical aspect of the wetlands and their location, as well as the social
influences on the system. The following chapter will develop a model for consideration
in wetland management, based on our knowledge o f wetlands and concepts found in
integrated resource management.
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CHAPTER 4. FRAMEWORK FOR INTEGRATED WETLAND MANAGEMENT
As the ecotone between land and water, wetland systems are a ubiquitous feature
o f the landscape world-wide. As outlined in Chapter 3, wetlands play an integral role in
maintaining proper system functioning and in supporting the lives o f many individuals.
As such, they are critical for water quality, flood control and food production on an
ecological basis, as well as an economic and social basis. Thus, like all environmental
systems and issues, managing wetland systems is as much about humans as it is about the
natural system itself. Social, political and economic institutions are linked to wetland
resources, and are likely important factors o f wetland change.
Based on our understanding o f the functioning o f wetland and surrounding
systems, along with our knowledge of social, political and economic institutions, we can
develop a general model of influence on wetland resources. Combining components of
different interdisciplinary conceptual models that have contributed to integrated
environmental management concepts, as outlined in Chapter 2, this general model
identifies symptoms (natural and social) of change, identifies practices that can explain
the symptoms, incorporates decision making and links society, government and global
institutions as influences on decision making (Figure 6). While a general model can be
hypothesized and developed relatively easily, testing and operationalizing many o f the
links remains a far more difficult task.
Determining wetland loss, or changes in the quality o f wetland resources requires
good time series data. Satellite imagery, aerial photography, maps, personal accounts
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and scientific evidence o f changes in vegetation, soil, hydrology are required to establish
changes in wetland quality and quantity. In most, if not all places, this type o f good
historic data is lacking making wetland loss estimates and linking wetland changes to
human activities difficult.
The links between land use practices and economic and biological symptoms of
wetland impact are sometimes quite obvious, such as when land is cleared and drained
for agriculture, but can also be somewhat difficult to identify, although numerous small
scale and case studies have made many such connections in the last few decades. While
general consensus exists as to many of the connections outlined in the model regarding
land use practices, symptoms of wetland impacts (loss and degradation) and actual
wetland degradation, there is much variation in the level o f protection, and in the
methods used to protea and to encourage the proteaion o f wetland resources.
The following chapters are based on research designed to explore specific
components o f this model of change in wetland resources. Specifically, the research
seeks to identify influences on decision-making that lead to better and stronger wetland
protection policies and actions. Along with this, identifying influential charaaeristics o f
the state or society on wetland actions can lead to their manipulation for use as incentive
measures by decision-making and regulatory bodies.
With increasing globalization and the global nature o f most environmental issues,
how and why nations protea their resources is an important question. Chapter 5
examines the efforts that nations have undertaken to p ro tea wetland systems as part of
the Ramsar Convention, which was the first international convention to focus on
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conservation of a specific ecosystem. Specifically, variation in national efforts and
programs were examined to identify what factors (society, nation, environment) might
account for this variation. Understanding why some nations have stronger programs
than others enables the development o f incentive measures to encourage other nations to
strengthen their programs.
Similarly, wetland conservation has been an important issue in the United States
for some time, and was brought to the forefront in the 1980s with calls for a no net loss
o f wetlands and a growing recognition o f the significant ecological and economic
impacts of wetland loss on society. While federal regulations and directives were
developed, much of the responsibility for wetland protection remains at the state level.
Chapter 6 examines state efforts in protecting wetland systems in terms o f the type of
programs enacted, the amount o f resources used for wetland protection as well as
examined variation in wetland protection among different states.
One o f the growing areas o f research and focus of many management
frameworks is the need for “adaptive” programs that monitor and evaluate the impact o f
conservation programs and adapt the program to their findings. Key to this is the need
to monitor and evaluate resources. Chapter 7 examined the data available for evaluating
state wetland programs in the U.S. Enacting “stronger” programs is only useful if the
programs achieve the ultimate goal o f protecting wetland systems from further
degradation and loss.
Ultimately, Chapter 8 will re-visit the model presented in this chapter, identifying
possible areas where management can best encourage stronger wetland protection efforts
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by focusing on factors found to be most important in explaining the variation in wetland
programs among states and nations. Furthermore, it will discuss some o f the needs for
better evaluation and monitoring in order to fine tune both the conceptual management
models, as well as specific models, such as for wetland systems.
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CHAPTER 5: AN EXPLORATORY ANALYSIS: IDENTIFYING DETERMINANTS
OF NATIONS’ WETLAND MANAGEMENT PROGRAMS USING STRUCTURAL
EQUATION MODELING
A recurring theme in environmental literature deals with the suggested relation
between the environment and the socioeconomic and political characteristics of a nation.
Most models suggest that the wealth o f a nation is central to both the state o f the
environment and the extent of government policies and activities related to the
environment (e.g. WCED 1987, Barrett 1996, Williams 1997). Some researchers argue
that the social and political environments are key influences on environmental impacts,
protection and actions (e.g. Groombridge 1992, Redclift 1992, Hukkinen 1998). Still
others have suggested that the relation between socioeconomic and political
characteristics and the environment may vary over time (e.g. Templet 1996).
Identification o f the determinants o f environmental protection activities would enable a
better understanding o f the capacity o f nations to deal with environmental issues as well
as suggest practical solutions to environmental problems.
The recent popularity o f the “integrated” resource management approach as a
means to address a diversity o f environmental issues implicitly supports the observation
that “...all significant consequences and implications o f policy decisions are recognized as
premisses in making these decisions...” (Underdal 1980). However, while concepts o f
integrated management have become quite popular, the lack o f a general framework
which facilitates the integration of these contextual variables into natural resource
decision-making remains a barrier to their effective use.
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A number of case studies attest to the need for a new framework to guide natural
resources management that incorporates multiple socioeconomic and political variables.
A study o f resource degradation in Guatemala argued that their environmental problems
could only be effectively dealt with through comprehensive policy reforms dealing with
economic, social and political issues, which in this case revolved around property rights
and investments in social capital (Southgate and Basterrechea 1992). Similarly, a
comprehensive look at the status o f coastal zones (Turner et al. 1996) demonstrated
that while climate change will physically affect the coastal zone, the overall impacts will
be greatly exacerbated if socioeconomic circumstances which stress coastal areas are not
dealt with appropriately. Research in other natural systems has highlighted relations
between resource management actions and land ownership (e.g. Wear et al. 1996),
economic policies (i.e. Turner 1991, Deavenport 1998), population pressures (i.e.
Machlis et al. 1994), politics (Rosenau 1994, Roe 1996) and social policies and norms
(i.e. McCabe et al. 1992, Cruickshank et al. 1995, Crance and Draper 1996).
An important result o f the integrated management approach has been the
recognition and increased understanding o f the limits set on managerial choices by
economics, politics and scientific understanding. Seebohn and Morvell (1998) identified
specific constraints on the effective management o f the Torres Strait region off Australia
which included competing social and economic pressures and lack o f cooperation among
stakeholders. Clearly, understanding what factors constrain effective protection actions
by nations is a necessary first step to identifying methods or incentives that will result in
effective management.
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The integrated management concept ties in with principles of public policy theory
(i.e. Laswell 1951, Dye 1972, Mazmanian and Sabatier 1980, 1989, Ringquist 1993,
1994, McCool 1995). Specifically, two lessons applicable to environmental management
can be taken from the general models o f policy-making developed for the U.S. states.
The first is that several broad categories o f variables, including political and
governmental characteristics and contextual factors such as socioeconomic conditions of
the citizenry, may affect the policy choices o f governments (Mazmanian and Sabatier
1989). The second lesson is that both the direct and indirect effects o f these potential
influences need to be assessed in order to fully capture the total effect o f variables on a
government’s environmental activities (Ringquist 1993, 1994).
As our awareness o f the global nature o f the environment increases, identifying
the likely causes o f variation in nations’ policies for environmental protection becomes
increasingly important. Enhanced theoretical understanding of the relative influences on
environmental policy-making for global issues would yield important insight for both
researchers and policy-makers as they address natural resource issues at the international
level (Andreson and Ostreng 1989). Combined, the findings of integrated management
research, policy studies and international environmental models provide the necessary
information to develop and test a model o f environmental protection.
5.1 Wetland Systems: International Resources
One o f the earliest environmental issues to receive international attention was the
loss of wetland systems: the first international treaty to focus on conservation o f a single
ecosystem centered on wetlands (UNESCO 1971). Ironically, despite this relatively
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early international attention and the fact that wetlands are o f immense ecological and
socioeconomic importance to humans, wetland systems remain among the most
threatened habitats in the world with less than half o f the world's wetlands left. Draining,
filling and ultimately wetland destruction, largely under the guise of economic gain and
human health improvements, have been especially detrimental to wetland systems over
the last few decades (Dugan 1994, Mitsch and Gosselink 1995). Fortunately, recent
recognition and understanding of the natural services provided by wetlands, including
flood and storm protection, water quality maintenance, and breeding and feeding
grounds for many aquatic and land based animals, have resulted in concerted efforts to
protect, restore and preserve wetland systems.
While many nations have taken unilateral and international action to protect
wetlands, there appears to be a marked disparity between the protection efforts and
policies o f many nations. There is no clear evidence or theory explaining why certain
nations are more or less likely to protect wetland resources although it has been
suggested that economics, local social norms, politics and land use patterns all play a role
in wetland management (Turner 1991, Barbier 1994, B arbieretal. 1997). Applying the
general models linking the environment and the surrounding socioeconomic and political
context may provide invaluable information concerning the causes o f wetland protection
in different nations. This would enable identification and greater understanding o f a
nation’s capacity to deal with wetland protection, as well as point to potential solutions
to increasing wetland protection in nations.
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The major objective o f this study was to develop and explore a general model of
determinants o f wetland protection in order to evaluate potential causes o f variation in
national wetland protection. Using the general models linking the environment and the
scientific, political and socioeconomic characteristics o f nations, this study empirically
investigated the relative influences of political and socioeconomic variables on nation
wetland protection. For exploratory purposes, a general model o f influence on wetland
protection effort and action is hypothesized in which wetland protection is a function of
the direct and indirect effects o f political, environmental and socioeconomic conditions.
Using structural equation modeling, two research questions were explored: (1) do
nations with similar political and socioeconomic environments have similar levels and
efforts o f wetland protection?, and (2) do political and socioeconomic variables have
different relative direct and indirect influences on nation wetland protection?
S.2 Methods
S.2.1 Developing a Model o f Nation Wetland Protection
No general model o f influences on national wetland protection effort or action
exists. We developed a model o f influences on nation wetland management and
protection in which it was hypothesized that variation in national wetland programs can
be explained by the direct and indirect effects of social, economic, political and
environmental characteristics o f the nation (Figure 7). The hypotheses were based on
the literature relating directly to wetland management, as well as more general literature
related to environmental management issues (integrated management), and determinants
of public policy.
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Figure 7. Initial hypothesized model for predicting wetland management by nations.
Variables enclosed by ellipses are latent (conceptual) variables, that are indicated by
measured (observed) variables, enclosed in boxes. The structural model to be fit
measures the relationships among the latent variables. Two uncorrelated indicators of
"wetland program" were used. "Effort” represented the participation o f nations in the
Ramsar convention on wetlands, as an indicator o f programmatic effort, or strength of
the program. "Protection" was used to represent the actual on-the-ground effort o f
nations to protect wetlands, as the percent o f wetland area given protected status.
Information on the measured variables can be found in the text (Methods), and in
Table 9.
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The programmatic effort o f a nation, and the actual protection o f wetlands as a part o f
the international wetland convention were used as two indicators o f a nation's wetland
management program. By necessity, this analysis will not be an evaluation of the actual
effectiveness or outcome o f nations in protecting wetland systems as data are still limited
for this type o f analysis, but will reflect the willingness and effort o f nations to act to
protect, preserve and restore wetland systems through participation in an international
convention. Thus, the management activity and actual percent o f wetland area protected
as part o f the international convention on wetlands will be used as surrogate indicators of
the “effort”, and potential impact or outcome o f a nation’s wetland management
program.
The general model (Figure 7) necessarily acknowledges that the economic and
social characteristics o f a nation will influence policies developed. Poverty has often
been cited as the world's biggest environmental problem and many studies have examined
various aspects o f the link between economic wealth and environmental quality/action
(Goodland et al. 1991, World Bank 1992,1996, Peet and Watts 1995). In general, it
appears that a strong economy and a good environment are mutually reinforcing
(Deavenport 1998). Thus, we expect a positive relationship between economic capital
and wetland protection.
While economic factors are considered to be highly significant, they are not the
only determinants o f environmental protection. The social culture or norms o f a nation
may also be important in determining environmental policies as well as the outcome o f
policies (UNEP 1996, IU C N 1999). Social capital has many links to economic capital
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(World Bank 1993,1995, Biswanger and Landell-Mills 1995), and thus this model
allows the two variables to co-vary.
The political system itself is considered to be of utmost importance in
determining what policies are eventually set by nations. Research has shown that both
the structure and type o f political systems are influential factors in determining policy
(i.e. Rosenau 1994, Hukkinen 1998). Not only does the political system and structure
often reflect or determine how responsive a nation is to demands and pressures of
different groups, but it may determine how likely a nation is to act in international
conventions and treaties. The characteristics o f government are likely to be very
important in mediating the influence o f social and economic capital. It is hypothesized
that the political environment is influenced by the social and economic context, and that
it may be an important determinant o f protection policies.
It is generally accepted on one level that most environmental problems are a
global issue, however, national decisions still determine the actual level o f protection
(Sand 1990, Keohane et al. 1993). The degree o f environmental political pressure in
many nations is believed to be one o f the most important variables that account for
policy changes and environmental actions o f many nations (Keohane et al. 1993). The
“environmentalism” o f a nation is hypothesized to be a mediating variable as it is likely
influenced by the natural, social and economic capital of the country, and the current
state o f the environment is likely to interact with decisions regarding the amount o f
protection o f wetland systems.
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Two other variables that could influence wetland programs are land-use pressure,
and the importance placed on the wetlands. By far, agricultural demands placed on
wetlands have resulted in the greatest amount o f wetland destruction and conversions to
productive farm lands (Dugan 1994). Thus, agricultural pressure is hypothesized to have
a negative impact on wetland programs. In contrast, coastal wetlands are valued
globally for many of the services they provide. While inland wetlands are acknowledged
to be equally important, the pressure to protect coastal wetlands has generally been
greater, and more research has focussed on the role o f coastal wetland systems in storm
and flood protection (Mitsch and Gosselink 199S). It is hypothesized that nations with
greater coastal wetland areas will have stronger wetland protection programs.
5.2.2. Dependent Variables
The general model (Figure 7) was tested using two independent measures of
wetland management activity/effort: one measures the “effort” o f wetland protection, as
measured by activity in the international wetland convention, while the second measures
wetland protection, as measured by percent o f wetlands given protected status.
Dependent variables used are taken from the Ramsar International Database (UNEP
1998) and the World Resources Data Tables (W R I1994) for wetland resources. The
first dependent variable, “effort” involves two indicator variables: the number of sites
designated as protected areas, and the number o f years that nations have participated in
the wetland convention. The second model, measuring wetland protection, uses the
percent o f total nation wetland area protected through the wetland convention as the
dependent variable. Percent o f wetland area protected was calculated by dividing the
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number o f hectares protected, as indicated by the Ramsar database (UNEP 1998), by the
area o f wetlands in the nation, as reported by the World Resources Institute (1994)
(mangrove plus wetland areas). Both participants and non-participants in the convention
were included in the analysis.
5.2.3 Independent Variables
Variables were chosen to represent characteristics o f nations hypothesized to be
influential determinants o f wetland protection. The independent variables were chosen
as the best available for the concepts we wanted to test. Many variables not used were
evaluated but were rejected as not covering enough nations, or in not capturing the
concepts we were looking for. Indicators o f nation’s characteristics are undoubtedly less
than entirely objective or accurate in all cases. However, they serve an important
purpose as relative measures o f national characteristics. A summary o f the independent
variables selected is found in Table 9.
Economic capital: Economic capital captures the economic performance o f a
nation. While there are many indicators generally used by policymakers to measure
economic performance, the economic performance index (ECON) developed by Yeung
and Mathieson (1998) was selected for this study as it provides a summary score o f a
number o f conventional indicators. ECON captures the overall performance o f the
nation in economic growth, per capita income, investment growth and external trade and
finance.
Social capital: Social capital represents the quality o f life, such as levels o f
education and health o f citizens. It is represented by the Human Development Index
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Table 9. Conceptual variables and indicators used for structural equation modeling. More detailed description o f the variables is in
Methods section o f the text.
Dependent variables:
Concept represented

Indicator variables (CODE)

Source

program effort

years in wetland convention (YEAR)

UNEP 1998

number o f wetland sites designated

UNEP 1998

(SITE)

protected wetland area/total wetland area (PROT)

UNEP 1998, W R I1994

Social capital

human development index (HDI)

UNDP 1995

Economic capital

economic performance index (ECON)

Young and Mathieson 1998

Environment

environmental index (ENV)

Young and Mathieson 1998

Government

political system index (GOV)

Young and Mathieson 1998

Land use pressure

percent agricultural land (FARM)

WRI 1994

Environmental minister

presence or absence o f position (MIN)

UN 1990

Wetland type

length o f coastline (COAST)

CIA 1997

protection
Independent variables:

(HDI) developed for the Human Development Reports (UNDP 1995). It is composed o f
a factor score o f education, quality o f life and health indices.
Political characteristics: Specific characteristics of governments are represented by the
democracy and freedom index (Yeung and Mathieson, 1998). This index reflects the
type o f government structure and the level o f democracy and stability in the nation. It is
probably the most difficult, and perhaps politically sensitive measure scoring nations
based on the civil liberties, political rights and social equality enjoyed by the citizens o f a
nation.
Environmental commitment: For the measure o f wetland area protected, an extra
variable, the presence o f an environmental minister (UN 1990), was added. The
resources that a government commits to an issue can determine how much is actually
done. Thus, the presence o f an environmental minister was hypothesized to increase the
chances o f more wetlands being given protected status.
Environmental characteristics; Environmental indicators represent the current state o f
the environment, and the "environmentalism" o f the nation. Yeung and Mathieson's
(1998) environmental index provides a summary score o f measures o f air and water
quality, government action in protection treaties, and citizen action and participation in
environmental groups. Nations with higher environmental scores are hypothesized to be
more likely to have better wetland protection programs.
Pressures/demands: Agricultural land use pressure, as measured by the percent o f
agricultural land in the nation (WRI 1994), is hypothesized to negatively influence
wetland programs.
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Wetland importance: It is hypothesized that nations with greater coastal wetland areas
will have stronger wetland protection programs. Length o f coastline (CIA 1997) will be
used as a surrogate indicator o f area of coastal wetlands for nations as coastal wetland
areas are not available for most nations.
5.2.4 Analysis
Structural equation modeling (SEM) was used for hypothesis development to analyze
a potential model o f wetland effort and protection (Bollen 1989, Hair et al. 1992,
Joreskog and Sorbom 1996). Combining multiple regression and factor analysis, SEM is
valuable in several ways: (1) it provides a method for statistically testing multiple and
overlapping regressions, (2) it allows the use o f latent variables (unobserved concepts)
when multiple indicators o f the latent variable exist, and (3) it partitions the direct and
indirect effects o f variables (Hair et al. 1992). Furthermore, SEM is valuable in
exploratory analyses including hypothesis development.
Bivariate plots o f the data were examined for correlations and non-linearity among
variables. SEM was run using LISREL in which the observed covariance matrix was
compared to the expected covariance matrix derived from the hypothesized model using
maximum likelihood methods (Joreskog and Sorbom 1996). Model fit was analysed
using the normed-fit and goodness-of-fit indices as well as the Satorra-Bentler chi-square
statistic. The Satorra-Bentler chi-square was used as it has been found to perform better
for smaller sample sizes and non-normality o f data (Satorra and Bentler 1986).
Pathways were retained in the model if they were significant at a p-value o f 0.05 using a
one-tail test.
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5.3 Results
5.3.1 Wetland Effort
Results from the SEM analysis for the hypothesized model (Figure 7) indicated that
an alternative model provided the best fit and parsimony (Figure 8). Several paths were
found to be non-significant. The paths from economic capital to government and
environment were dropped, as was the path from social capital to environment.
Furthermore, both the coastal and minister variables did not contribute to the fit o f the
model or the explanation o f variation in “effort” and thus they were left out of the final
model. The resultant model (Figure 8) was found to have a good fit and was accepted.
The Satorra-Bentler chi-square value was 10.22 with 11 degrees o f freedom
(p=0.51), indicating a very good fit for the accepted model. The accepted model
explains 60% o f the variance in wetland effort and fit the data well, with a root mean
square error o f approximation (RMSEA) o f 0.0 (df =11, p=0.6854). For RMSEA a pvalue greater than 0.05 indicates no significant deviation between expected and observed
covariances. The normed-fit-index (NFI) value was 0.94, and the goodness-of-fit (GFI)
Index value was 0.97. For both GFI and NFI, a value o f greater than 0.90 generally
corresponds to a high degree of fit for the structural model. The standardized
prediction equation for the accepted model o f nation wetland protection effort was:

(Equation 1)

EFFORT = 0.76*social + 0.30*govemment + 0.19*environment 0.24*economic + 0.20*land pressure
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Figure 8. Results for the model o f wetland protection "effort". All path coefficients
shown are completely standardized partial regression coefficients and are statistically
significant at p<0.05. The variables government, environment and effort have 40%, 11%
and 60% of their variance explained by the model.
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The standardized direct and indirect pathways describe the precision o f the relationship
between variables (Tables 10,11). hi this case, social capital had the greatest total effect
o f 0.76 (total effects are the sum o f all pathways, with indirect effects being the product
o f all connecting paths), economic capital had a total effect o f -0.25, and government,
environment and land pressure had total effects o f 0.36, 0.19 and 0.20 respectively. For
both social and economic capital, the predominant effect was direct (0.53 and -0.25
respectively) rather than indirect (0.23 and 0, respectively). Environmental
characteristics were affected by government (0.34), with an R-square o f 0.11.
Government characteristics were found to be influenced only by social capital (0.63)
with an R-square o f 0.40.
5.3.2 Wetland Protection
The hypothesized model for wetland protection did not provide a good fit. No
alternative models based on the variables used were found to be acceptable.
5.4 Discussion
The results provide empirical evidence o f the magnitude and direction o f effects that
surrounding social, economic and political factors have on the level of effort o f wetland
protection by nations, but fail to identify determinants o f actual wetland protection
measures. The results suggest two related themes in understanding the wetland
protection efforts of nations.
The first theme is that context matters. Similar to the first law o f ecology suggested
by Commoner (1972) that "everything is connected to everything else", it appears that
"connectivity" is also crucial to environmental problem solving. The results for the
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Table 10. Completely standardized regression coefficients for wetland protection effort
model. T-values are in parentheses.

Independent variable

Government
characteristics

Environmental
characteristics

Economic capital

Social capital

Effort

-0.25
(-2.06)
0.63
(8.11)

0.53
(2.31)
0.34
(3.77)

Government characteristics

0.30
(2.36)

Environmental characteristics

0.19
(1.84)

Land use pressure

0.20
(1.85)

Adjusted R-squared:

0.11

0.40
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0.60

Table 11. Completely standardized effects coefficients for the model o f protection effort.
Indirect effects are equal to the product o f the pathways between the independent and
the final dependent variable. Total effects are the sum of the direct and indirect effects.

direct

indirect

total

Environmental characteristics:

0.19

------

0.19

Government characteristics:

0.30

0.06

0.36

Economic capital:

-0.25

------

-0.25

Social capital:

0.53

0.23

0.76

Land use pressure:

0.20

------

0.20
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international wetland model indicate that social capital is by far the dominant influence
on wetland protection activities o f nations, although economic, political and land use
pressures also play a role. As suggested by Underdal (1980), “...all significant
consequences and implications of policy decisions are recognized as premisses in making
these decisions”. A case study o f air quality regulation concluded that regulations failed
for over 25 years because the context in which the policies were to be applied was
ignored (Oppenheimer 1995). Similarly, policy research in the United States has
demonstrated how socioeconomic and political factors influence policy decisions
differently depending on the environmental issue in question (Ringquist 1993, Gordon et
al. 1998). A number o f case studies o f nations' wetland protection activities concluded
that social and economic factors need be a main focus o f managers in implementing wise
use o f wetlands programmes, based on the fact that these factors were often identified as
the main reasons for wetland loss (Dugan 1994).
The second theme suggested by the results is that there are many alternative solutions
to environmental problems. If it is accepted that context matters, and that context can
change, then it follows that intentional change can provide solutions to the environmental
issue at hand. This also supports the integrated management literature that demonstrates
that solutions to environmental issues often are found in examining the surrounding
framework o f economic, political and social relations. This supports international calls
for "integrated multi-disciplinary" approaches (UNESCO 1992). The results o f the
wetland model suggested that social factors were key to identifying and designing
solutions to increasing wetland protection efforts o f nation's. A number o f other
84

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

potential solutions are also suggested including economic and political incentives.
The literature on economics and wetland management is far more developed than for any
other contextual factor. In fact, wetland loss and destruction are often linked to
economic development pressure, as well as market and intervention failure (Turner 1991,
B aibieretal. 1997). While our model demonstrated a link between economic factors
and wetland protection, economic wealth had the opposite influence o f what was
expected: a nation's economic wealth negatively influenced wetland protection efforts.
However, since this study only looked at wetland protection effort in response to an
international agreement, this finding may indicate that wealthier nations tend to rely less
on these international agreements, and act on their own. A recent study that examined
nation participation in international environmental agreements did not find economic
resources to be a determining factor o f nation participation (Seelarbokus, 1998).
However, it only looked at participation in the agreement, rather than "amount" of
participation. More in-depth analysis, if data are available, could possibly indicate that
while wealthier nations are equally likely to be involved in international environmental
agreements, their full commitment may only be evident if unilateral actions are also
considered. While international institutions may be necessary, they are not sufficient in
ensuring environmental actions, which are ultimately national decisions (Keohane et al.
1993).
Nations and individuals respond to various types o f (dis)incentives and pressures in
making decisions that affect the environment (Keohane et al. 1993). This statement
makes two important points. First, individual decision-making is a response to
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(dis)incentives, guidance and pressures. The (dis)incentives, guidance and pressures can
come from local social norms, local, national or international institutions. As indicated
by our model of wetland protection, the social capital or characteristics o f the nation was
the predominant determinant o f wetland protection activities, in this case, related to an
international convention on wetlands. One likely source o f incentives and guidance on
individual decisions would come from education and local involvement in environmental
issues.
Education is often suggested, and used by international organizations, as a policy for
achieving better environmental quality and sustainable use (i.e. UNESCO 1992,1995,
Huckle and Sterling 1996). China's National Environmental Policy recognizes this with
environmental education as a key component (Lee and Tilbury 1998). A related theme
that emerges from integrated management studies, is that local social norms need to be
considered (i.e. McCabe et al. 1992, Lindblade et al. 1998) in environmental
management. Thus, it has been suggested, and tried with varied success, to include the
local communities in environmental planning processes (i.e. Carr et al. 1998, Hockings et
al. 1998, Jentoft et al. 1998, Paulson 1998). Combining education and management
with local population involvement may be one viable solution to increasing nations’
wetland protection efforts.
The second point captured in the above statement is that nations also respond to
pressures and incentives. In our model, political structure and the environmentalism o f
the nations were found to be influential in determining wetland protection efforts.
Combined, the two variables represent the environmental activism o f the citizenry
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(environmental characteristics), and the openness o f the nations to pressures from its
citizens (government characteristics). This supports the contention made by Keohane et
al. (1993) that the degree o f political pressure is an important variable influencing policy
change in many nations.
Both the responsiveness of individuals and nations to incentives indicate that the
combined factors o f government structure, environmentalism and social characteristics o f
a nation lead to and determine the environmental actions and policies o f governments.
The use of incentive measures to encourage local and national decisions related to
environmental protection is the focus o f a number o f international organizations and
environmental groups (McNeely 1988, UNEP 1996). Incentive measures are defined as
“...the opportunities and constraints that influence the behaviour of individuals and
organizations in a society... (they) are derived from a complex interaction o f society’s
laws, policies, property rights, social conventions, cultural norms and levels o f
compliance” (UNEP 1996). Recently, the wetland convention released a report entitled,
‘Incentive measures to encourage the application o f the Ramsar Convention’s wise use
principle” (IU C N 1999). The findings o f our model would suggest that incentive
measures directed at the local communities may increase both local interest and
commitment to wetland protection, as well as increase domestic pressures on
governments to act to protect wetlands through local, national and international means
and institutions.
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CHAPTER 6. STATE WETLAND PROTECTION: A MATTER OF CONTEXT?
6.1 Introduction
Wetland protection in the United States involves a complicated set o f programs
and statutes (Strand 1997, Scodarri 1997). At the federal level, there is no single federal
wetlands law. Instead, wetlands are regulated through specific provisions as part of
federal statutes that address water pollution, agricultural production, fish and wildlife
habitat as well as federal benefit programs. However, programs addressing protection
and use o f wetlands are not limited to the federal level. While the federal government
sets overall policy and provides guidance on regulation, much is being done at the state
level to protect wetlands.
Most states have adopted statutes or regulations that implicitly or explicitly call
for a no net loss o f wetland resources (Kusler et al. 1994), however the approaches and
amount o f effort afforded wetland protection vary greatly between states (Good et al.
1999, Heimlich et al. 1998). While some states appear to be leading the nation in
wetland protection, adopting both innovative and unique programs, others appear to lag
far behind. Since the scientific and ecological value of wetlands has been accepted as the
underpinning o f wetland protection programs, differences in wetland protection among
states are likely more a result of local conditions than disagreements over the ecological
services provided by wetlands.
The suggested role o f local conditions in determining variation in wetland
management programs implies that context, as defined by surrounding social, economic,
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political and environmental factors, is an important influence on state environmental
programs. This suggests, as policy research has long sought to demonstrate (i.e. Dye
1972, Laswell 1951, Mazmanian and Sabatier 1980, Ringquist 1993, McCool 1995), that
policy is influenced by a number o f different factors resulting in variation among states.
Different studies have shown the influence o f wealth (Dye 1966, Hofferbert 1968,
Morgan and Lyons 1975, Goetz and Rowland 1985, Edwards and Sharkansky 1978),
political system characteristics (Grumm 1971, Carmines 1974, Bulanowski 1981), and
organized interests (Ringquist 1993, Meier 1988, Rosenbaum 1985) on a variety o f
different types o f state policies. More often than not, variation in state programs are a
result of a combination o f multiple influences (Feiock and West 1992).
In recent years, interest specifically in state environmental policy and
management has increased. As states have become more active in environmental
protection, state environmental policies and management programs are of increasing
importance, often leading the call for more and better environmental protection (Ridley
1987, Gray and Eisinger 1991, Ringquist 1993, Press 1998). Several recent studies have
examined variation in state environmental policies, emphasizing the importance o f local
(state) conditions. A study o f state air quality program strength found that organized
interests (i.e. industry), dependence on fossil fuels and political system characteristics
had significant influences (Ringquist 1993). In contrast, a study of groundwater policies
found that wealth, state ideology and level o f groundwater pollution were related to the
strength o f the states groundwater protection programs (Regens and Reams 1988), while
a study of water program strength found that organized interests (i.e. mining,
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agriculture) had the most significant influences (Ringquist 1993b). A little closer to
wetland regulation was a study of coastal beach protection (Gordon et al.1998) where it
was found that the type and amount of effort to protect beaches could be partially
explained by the environmental activity of the population and past environmental
protection activities o f the state. Based on much o f the above research, Ringquist (1993)
suggested a general model o f environmental policy variation as a function of state
political system characteristics, socioeconomic characteristics and organized interest
groups.
This general model o f state policy influence presents the first step in designing or
implementing "integrated management" frameworks. New concepts o f resource
management, such as adaptive management (Holling 1978, Lee 1993, Stankey 1997,
Walters 1986), sustainable development (WCED 1987) and integrated management
(Sorenson 1997, Margerum 1999) require that local conditions (context) be incorporated
into management decisions. These more comprehensive integrated approaches have
been key in the design o f numerous local conservation and management plans around the
world (e.g. Cruickshank et al. 199S, Lindblade 1998, McCabe et al. 1998, Seebohm
and Morvell 1998) and are being highlighted by international conservation organizations
and agencies (ie. UNEP 1996, IU CN 1999, UNESCO 1998) as offering more effective
and efficient solutions to environmental protection issues. While this research, and these
new approaches to resource management, recognize that environmental management is
driven by variables other than just the ecology of the system, there is very little research
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to support the integration o f environmental, economic, political and social variables into
coherent management frameworks for wetland systems.
The major objective o f this study was to identify critical contextual variables
(social, economic, political, environmental) that would account for variation in state
wetland programs. Few studies have empirically investigated the influence o f
socioeconomic, political and environmental variables on state wetland programs.
Wetlands are particularly suited for this research due to the fact that there is only a broad
directive for states to protect wetlands. Choice o f protection method and effort is left
largely to the individual state, allowing subsidiarity in which policies can be adapted to
conditions o f the local society and environment (Trudgill and Richards 1997). Thus, it is
hypothesized that variation in state wetland programs can be explained by differences in
local (state) conditions.
6.2 Methods
6.2.1 Data Collection
6.2.1.1 Dependent Variables - Survey
Data concerning the status o f state wetland management programs and tools
were collected through a fifty state survey o f state wetland managers and regulators.
Specifically, data regarding the policy “tools” used by each state to manage both coastal
and inland wetlands, and the extent and importance of their use in the state wetland
management program were collected. The “tools” used were divided into four types of
programs: information, regulatory, planning and non-regulatory management, similar to
the approach used by Good et al. (1998b) and Gordon et al. (1998). Management tool
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refers to the specific tool used by wetland managers such as state o r local permitting
while management program refers to the general type o f program that the tool fits under.
For example, local permitting would be the specific tool that is under the regulatoiy
program. Table 12 lists information for the tools and programs used in state wetland
management.
The survey was mailed to the appropriate people in the different states after
initial contact by telephone (often more than one person was required to provide all of
the information requested). Surveys were completed and returned by mail. Follow-up
interviews and e-mails were used to clarify responses and obtain more information where
needed. Responses were compiled and tabulated in table form separately for coastal and
inland programs in each state. Coastal programs were those relating to wetlands in the
coastal zone area, as defined by the Coastal Zone Management Programs of all coastal
states. Inland programs referred to programs related to all remaining wetlands.
6.2.1.2 Explanatory Variables
Economics: Per capita income (Bureau o f Census 1990) is used to represent the wealth
of the states. Based on previous research, it is hypothesized that wealthier states are
more likely to have stronger and more innovative wetland protection programs.
Socioeconomics: A state with a strong commitment to the environment is likely to have
stronger wetland programs. The percent o f state budget that has been used for
environmental management as calculated by Hall and Kerr (1991) serves as an indicator
of the state’s history in protecting the environment. This indicator was chosen, but was
also highly correlated with per capita spending on environmental issues.
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Table 12. List o f wetland programs and tools used by states, identified in survey.

Information Programs

Regulatory Programs

inventory and mapping

state wetland permits

wetland monitoring

local wetland permits

research activity funding

general permits/exemptions

functional assessments

federal consistency standards

Planning/Acquisition Programs

state consistency standards

land use planning/zoning

state CWA401 certification

special area management plans (SAMP)

state tideland leasing

critical area designations

compensatory mitigation

parks, reserves

penalties

wetland acquisition

compliance monitoring/enforcement

Non-regulatory Programs

mitigation banking,

restoration/conservation projects

development setback/buffer

education and technical assistance

environmental impact assessments

joint permitting
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Political: The professionalism of the political system, as measured by Squire (1992),
measures legislator compensation and time spent in legislative session, was used as one
indicator o f the political system. A more professional legislature is expected to enact
stronger wetland programs.
Organized interests: Two distinct types of organized interests were used for this
evaluation: industry importance (strength), and environmental activism. Industry
strength was measured by the number o f individuals employed by industry (i.e. mining,
construction, manufacturing), which was highly correlated with the total dollars
generated by industry (U.S. Census Bureau 1996). Much debate surrounds the direction
of influence that industry may have on environmental regulations but the general feeling
is that industry will avoid costly regulation (Ringquist 1993). While industry is not
necessarily opposed to wetland protection, it is expected that wetland protection will
decrease with the increasing industry importance as wetland protection may limit some
o f the activities, such as construction and mining related to industry. The environmental
activism o f the population, as measured by the number o f environmental group members
per 1000 people in each state (Hall and Kerr 1991) will be used as an indicator of
environmentalism. States with more active environmental citizens are expected to have
stronger programs.
Pressures: Agriculture and population density are two of the leading pressures on
wetland areas, thus % GSP agriculture (U.S. Bureau o f Census 1990) and population
density (U.S. Bureau of Census, 1990) are used as indicators o f the pressure to develop
or convert wetlands to other uses. Correlated with the % GSP from agriculture, was the
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area o f agricultural land, and growth in agricultural land. The % GSP was selected
because it represented all three variables the best.
Importance: The importance or value o f resources derived from wetlands is assumed to
increase the management effort. The amount o f commercial fish landings measured as
the pounds offish brought to the state’s shore for sale (Hall and Kerr 1991), and the
percent of state area in wetlands (Dahl 1990) are used as indicators which are
hypothesized to stimulate greater concern and interest in protecting wetlands.
6.2.2 Analyses
The survey results combined with the literature review were used to assess the
different programs/tools for coastal and inland wetlands by each state, as well as to
calculate an indicator o f program strength for each program (information, regulatory,
non-regulatory, planning). The importance o f each individual tool used was rated by
survey respondents as high (S), medium (4), low (3), developing (2) or absent (1). The
strength o f each program was then calculated as a summary score ranging from 0 to 4
with 4 being strongest, depending on the specific tools used, and their importance in the
state, similar to the method used by Good et al. (1998b). This approach recognizes that
specific tools of programs are more likely to benefit protection o f wetland systems than
other tools and weights these tools and their importance accordingly. The overall
strength o f a state’s program was calculated by summing the four separate program type
scores resulting in a score in the range o f 0 to 16.
The results o f the survey were summarized and tabulated for each program and
tool. Fischer’s exact test (Agresti 1990) was used to compare coastal and inland
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management programs. Specifically, the importance o f the tool and the strength o f a
program were examined to see if there is an association between tool/program and type
of wetland system being managed. Specific state comparisons were not made.
Logistic regression analyses using maximum likelihood methods (SAS 198S)
were used to assess the probability of a strong program based on the surrounding
socioeconomic, political and environmental context. Responses were clearly split
between states with moderate/strong programs and those with weak or non-existent
programs, thus program strength was defined as a binary response variable (O=nonexistent/weak program; l=moderate/strong program). This enabled identification o f
variables associated with the more desirable moderate/strong programs in contrast to all
other levels o f program strength. Independent variable correlations were tested using
Pearson’s correlation to ensure that multi-collinearity was not a problem. Dummy
variables created for region (south, central, northeast pacific) and type (coastal, inland)
were included as controls.
Overall fit o f the model and the significance o f the variables were assessed using
the likelihood ratio and chi-square statistics (Agresti 1990, Stokes et al. 1995). Separate
models were developed for each management program type beginning with the all
explanatory variables, and modified based on goodness o f fit statistics and the
significance o f individual explanatory variables (Neter et al. 1996, Hardy and Field
1998). Since this was an exploratory analysis, variables with significance values o f
p<0.15 were kept in the final models.
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6.3 Results
Surveys and information were obtained for a total o f 66 wetland programs. O f
these, 26 were for coastal programs and 40 were for inland programs. All states used
tools from all four programs listed in Table 12. Coastal programs were more
comprehensive, using a greater number o f tools overall (p<0.001, chi-square test).
Fischer’s exact test found differences in the importance ranking o f a number o f tools for
coastal versus inland programs (Figure 9 a-d). In all cases, the tools were judged to be
more important for coastal than for inland programs. Significant differences (p<0.001)
were found in the use o f state, local and general permits, inventory and monitoring, land
use planning, acquisition programs, the use o f Special Area Management Plans and parks
and reserves. Inventory and mapping, compensatory mitigation, planning and
education/technical assistance and permitting were found to be the most important tools
used by states for coastal wetland protection. In contrast, inventory and monitoring,
functional assessments, compensatory mitigation and protection within parks and
reserves and wetland acquisitions were judged to be the most important tools used by
states for inland wetland management (Figure 9). The strength o f programs was found
to be significantly greater (p=0.012, Fischer’s exact) in the coastal regulatory programs
than the inland regulatory programs. Information, planning and non-regulatory programs
were not found to differ significantly in strength between coastal and inland programs
(Figure 10). Differences were also found between the strength and types of tools used
within coastal and within inland programs (Figure 10).
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Figure 9. Importance ot tools by program type, as ranked by state wetland managers. Rankings ranged from high (5), medium (4),
low (3) to developing (2) or absent (1). Fisher's exact test was used to compare coastal and inland programs for each tool. Bars
represent 95% confidence intervals. The eight most important tools for coastal and inland programs are marked by numbers located
above the bars.
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Figure 10. Potential program strength, calculated based on weighted responses to importance
o f tools by state managers. Rankings range from 4 (strongest) to 1 (weakest). Fischer's exact
test was used to compare coastal and inland programs. Differences (p<0.05) are indicated by
an * Confidence intervals (95%) are represented by the skinny bars.

99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Logistic regression results estimate the effects of the independent variables on the
log odds o f having a strong wetland program (Table 13). Since they were estimated as
the probability o f a strong program versus that o f a weak program, a positive coefficient
indicates that, as the associated independent variable increases, the state has a higher
likelihood of having a strong program. Results indicate that in general, the strength o f a
wetland program can be explained as a function o f one or several o f the following
variables: the amount o f pressure on wetland resources through alternative land uses
(population pressure), the importance of wetlands (fishery catch), the environmentalism
of the population as well as the strength o f industry. All o f the different program types,
with the exception o f information programs, have a similar influence from population
density with the odds o f a strong program decreasing as population density increases
(Figure 11). For all programs, except information programs, the odds o f a strong
program are at least 1.8 times greater as the importance o f fisheries increases. Similarly,
the odds o f a strong program were greater than 1.5 and 1.8 for overall programs and
regulatory programs, respectively, as state environmental group activity increased.
Contrary to past research on other state policies, economic factors did not have a
significant influence on the extent or strength o f wetland protection policies.
6.4 Discussion
Both coastal and inland state wetland programs were found to be comprehensive
and diverse, employing a variety o f management tools (Figure 9). However, coastal
wetlands were found to have stronger and more comprehensive programs than inland
wetlands (Figure 9, Figure 10). The strength o f wetland programs was found to be
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Table 13. Logistic regression results for four models of state wetland program strengths modeling probability (strong/weak)
programs. Parameter estimates and odds ratios (in parentheses) are presented for all variables significant at p<0.15.
Positive estimates indicate stronger programs as the explanatory variable increases. *p<0.005
Regulatory

Non-Regulatory

Planning

Overall

Environmental Groups

1.460*
(4.310)

——

——

0.9287*
(2.532)

Population Density

-1.1402*
(0.320)

-0.5335*
(0.587)

-0.5145
(0.598)

-0.7402*
(0.477)

Fisheries Importance

1.4561*
(4.292)

0.6149*
(1.849)

0.8789*
(2.408)

0.7817*
(2.183)

Industry

0.6046*
(1.832)

------

——

0.4106*
(1.508)

Intercept

-4.1658

0.9239

1.2158

-3.3074

Pseudo R2*
* p<0.05

0.46

0.49

0.55

0.51

Model:
Variable

a pseudo r-square = c/N+c where N=sample size, c=-2 Log L (Daniels and Friedman 1999)
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Figure 11. Odds ratios from the logistic regression models. Values greater than 1.0
indicate an increasing likelihood of a strong wetland program as the explanatory variable
increases. Values less than 1.0 indicate an increasing likelihood o f a weak wetlands
program as the explanatory variable increases. Only variables retained in the final model
(p< 0.1 5 ) are included.
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influenced by environmental group activity, industry strength, population density and
fisheries importance within the state suggesting that state governments are responsive
and flexible to local conditions (Figure 11), but also providing evidence o f how local
conditions can be important in influencing the strength and type of wetland management
employed. This provides empirical evidence and supports the contention that
experience and management approaches used in other localities (states) must be adapted
to fit the realities o f a given locality (state).
The collection o f extensive data on state wetland management programs for
coastal and inland wetlands allowed us to examine the extent and the variety o f wetland
programs developed by states. For a resource in which there is no single law or directive
directing programs related to its protection and management, this information is critical
in order to enable identification o f program areas that may be weak or lacking, or even
to evaluate the effectiveness o f programs in the future.
Coastal and inland state wetland programs are both highly diverse, and appear to
provide comprehensive wetland management and protection. Most states managed their
wetland resources through a combination of information, regulatory, planning and nonregulatory program tools (Figure 9). The findings for the coastal programs are similar to
those reported in the recent Coastal Management Plan effectiveness study (Good et al.
1999) in which an evaluation o f the types of programs and tools used for coastal
management plans as part o f the Coastal Zone Management Act (1972) found that
permitting, planning, acquisitions, inventory and mapping, compliance monitoring and
education and technical assistance were the most important tools used.
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The findings for inland programs differed slightly. Coastal programs were found,
as expected, to be more comprehensive (as defined by importance) and stronger (as
defined by program strength). Specifically, planning tools were perceived to be more
important in coastal programs as compared to inland wetland programs. Furthermore,
coastal programs clearly had a stronger regulatory program protection than inland
wetlands. It has been suggested that coastal wetlands have received more attention
because their functions and values are more obvious as they are near large populations
(Heimlich et al. 1998). Thus, the stronger regulatory program is likely a product o f the
intense focus that the nation has had on protecting coastal systems, and the services they
provide to coastal populations. Furthermore, the higher importance o f planning and
stronger regulatory programs in the coastal wetlands likely reflects the more extensive
regulation and planning requirements for the coastal zone in general, including the
Coastal Zone Management Act (1972) which requires state coastal management plans
(CMP).
While a diverse and comprehensive program does not necessarily translate into an
effective program (i.e. protecting wetland systems), it reflects the willingness, effort and
innovation o f states to protect their wetlands (Ringquist 1993, Rossi and Freeman 1993).
The differences among state programs in wetland protection reflects not only the
innovation o f individual states in testing new wetland management tools, but may reflect
differences in the local conditions in which the policies and management tools evolve.
This concept, termed subsidiarity, is often used to explain variation in local policies and
programs (i.e. Trudgill and Richards 1997, Press 1998).
104

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Few studies have empirically investigated the influence o f socioeconomic,
political and environmental variables on the type and strength o f wetland program by
states. A recent study o f federal policymaking demonstrated however that federal
wetland policies were influenced by dominant political and social forces over the last two
centuries (Tzoumis 1999). In the past, federal wetland policy-making was dominated by
agricultural and development interests. More recently, however, public environmental
interest has challenged these interests with the result that no dominant force influences
wetland policies today. At the state level, our models indicated that environmental
group activity, industry strength, population density and fisheries importance were
important influences on the strength o f regulatory, non-regulatory, planning and overall
programs. The implications of these findings are crucial to understanding the ability of
state governments to respond to complex environmental issues, and in developing
comprehensive frameworks for wetland management that incorporates local conditions
into decision making and planning.
The logistic regression results indicate that state governments are responsive to
local conditions, as indicated by the influence o f environmental group activity, industry
strength, population density and fisheries importance. The influence o f both
environmental groups and industry on the strength o f regulatory and overall wetland
programs suggests that interest groups are important in wetland regulation.
Interestingly, environmental groups failed to influence non-regulatory or planning
programs, where one might expect them to be influential. This suggests that state
governments are responsive with strong environmental constituents influencing state
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officials to adopt and implement pro-environment strategies and policies. In contrast to
what was expected, industry strength was also found to increase the odds o f stronger
wetland programs. This is similar to some o f the findings by Ringquist (1993) who
found that states with stronger industries enacted stronger air quality programs,
suggesting that states do respond to real and perceived environmental threats (Lester et
al. 1983).
Secondly, the finding that wetland program strength decreases as population
density increases is an important one. The implications are that while states have
established comprehensive wetland programs, as population increases (as is projected
especially for coastal areas), it will be difficult for states to maintain or build strong
wetland regulatory programs. This suggests a real need to focus on alternative, nonregulatory or planning programs to protect wetlands in high density and fast growing
areas.
Lastly, the finding that strength increases as fisheries importance increases is a
valuable finding, both for the public and for scientists. It suggests that the long
established fact that fisheries are highly dependent on wetland areas for nursery
grounds/food/shelter has been incorporated into management practices.
Economic variables (wealth and budget spending) did not appear to have
significant influences on wetland programs. However, economic influences may
indirectly influence state policies through their influence on environmentalism and other
state characteristics, as has been shown in other studies (Ringquist 1993,1994). While
structural equation modeling has the ability to capture both indirect and direct effects for
106

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

this type o f model (i.e. La Peyre et al. unpublished manuscript, Ringquist 1993), our
sample size prohibited us from such analysis (Hair et al. 1993).
Two primary conclusions can be drawn from this overview o f state wetland
programs and policies. First, overall, the findings indicate a diversity of state responses,
influenced at least partially by local conditions, for wetland issues. If the contention that
successful environmental programs require a flexibility in response to local conditions is
valid (Ringquist 1993, Sorenson 1997, Premaratine 1991, Walther 1987), then the
diversity o f state responses bodes well for wetland management and protection.
Second, strong state wetland management programs may be more dependent on
socioeconomic, political and environmental variables than previously acknowledged. For
example, a study designed around a contentious local conservation plan dealing with peat
extraction in Ireland was able to use physical and socioeconomic factors to understand
opposition to proposed local conservation plans. The findings o f the study were crucial
in finally developing and implementing workable conservation plans (Cruickshank et al.
1993). Both the empirical and case study evidence o f the importance o f socioeconomic,
political and environmental variables are extremely valuable in contributing to the
developing area of integrated management theories (i.e. Bom and Sonzogni 1993,
Margerum 1999), many o f which pay lip service to incorporating socioeconomics and
politics into the resource management framework.
Research in various natural resource areas have suggested and argued for more
than lip service to adapting management to local conditions (i.e. Walther 1987).
Research on coastal zone management concludes that site specific characteristics are
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critical in the implementation o f new policies and adapting new policies at any level o f
government requires an incremental and adaptive approach to program design (Sorenson
1997, Premaratne 1991). Along the same lines, Machlis et al. (1994) presented one
possible approach for integration of socioeconomics in biodiversity management using
gap analysis (Scott et al. 1993). Their research demonstrated and suggested a method to
incorporate socioeconomic analysis and trends in monitoring, identifying real
management issues and suggesting potential management actions.
The implications o f our research for wetland management are three-fold. One,
flexibility o f state and local governments is a critical component of wetland management
programs. Two, the influence o f socioeconomics on state wetland management
programs argues for an approach that is both responsive and adaptive to local conditions
integrating socioeconomic trends. Three, experience and management used in one state
must be adapted to fit the realities of other states.
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CHAPTER 7. CLOSING THE LOOP: LINKING ACTIONS TO OUTCOMES IN
WETLAND MANAGEMENT
7.1 Introduction
An ubiquitous feature o f emerging environmental management concepts are
feedback loops linking changes in the natural system to management decisions. This
growing area o f focus emphasizes the need for “adaptive” management programs that
(1) monitor the state o f the resources, (2) evaluate the impacts o f management actions,
and (3) adapt the management program based on the findings o f (1) and (2) (Holling
1978, Walters 1986, Lee 1993, Cortner et al. 1996). Environmental policy evaluation
involving both ecological indicators and policy outcomes are critical to designing
environmental management models that are dynamic and responsive to changing
conditions (Figure 12).
Environmental policy evaluation seeks to identify, and if possible quantify, the
effects o f specific management programs or actions on the natural system. While
evaluation theory is not new (i.e. Rossi and Freeman 1993), evaluation o f environmental
management actions has been limited (but see Hershman et al. 1999, Good 1994). This
is largely due to a lack o f consistent, reliable information concerning the ecological state
o f the environment (Stevens 1994). Aside from this lack o f information, several other
explanations for minimal environmental evaluations exist. One, management
responsibilities are often split between various agencies and levels o f government
requiring increased coordination and information sharing. Two, selecting comparable
control sites to compare the changes in the natural system with and without management
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Figure 12. Basic feedback loop incorporating ecological indicators (1), management indicators (3) and a mechanism
to link the two together (2).

action (i.e. no “reference sites”) is often difficult. Three, lack o f personnel, funding, and
long-term commitment prevent long term ecological monitoring from occurring, making
policy evaluation difficult (Good et al. 1999). Despite the emphasis o f many
environmental programs on the need for evaluation, there is a paucity o f studies
identifying potential indicators for evaluation o f specific resources, or for specific
management programs. Moreover, few studies have documented the availability or type
o f data that is available for the evaluation of specific natural resources.
In recent years, discussions at both the national and international levels have
focused on the need for environmental indicators and performance reviews in order to
assess the success of environmental management (e.g. Cairns et al. 1991, OECD 1997,
Rodenburg 1997, W R I1998, Harwell et al. 1999). Several organizations have begun
publishing various indicators o f environmental, economic and health conditions by nation
designed to “...meet the need for accessible, accurate information on the environment
and development” (i.e. WRI 1998, WorldWatch Institute 1998). Within the United
States, State o f the State Reports as well as regional reports, such as the State of the Bay
(www.chesapeakebay.net/bayprogram) and State o f the Great Lakes (EPA/EC 1995,
1996) have become more common. Moreover, a joint EPA and Florida Center for
Public Management project strives to assist states in the development and integration of
environmental goals and indicators into their environmental management systems
(SEGIP; mailer.fru.edu/~cpm/segip.html). As more information regarding the
environment is made available, environmental reviews incorporating this data into
management frameworks are more in demand.
Ill
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Comprehensive environmental reviews which use both ecological and policy
indicators are currently being developed and tested in a number o f places. At the
international level, the Organization for Economic Cooperation and Development
(OECD) established a Group on Environmental Performance that began conducting
environmental performance reviews o f member countries in 1992 (OECD 1993,
1993b, 1997). Similarly, the World Bank has been involved in documents to aid in
designing a framework of environmentally relevant indicators (World Bank 1995). More
recently, the Food and Agriculture Organization (FAO) published a guide for monitoring
and evaluation o f watershed management projects (Becerra 1995). In the United States,
the federal Environmental Monitoring and Assessment Program (EMAP) was designed
specifically to “...evaluate the...success of current policies and programs...” placing high
priority on research related to ecological indicators, monitoring and the synthesis of
environmental data (EPA 1988,1997). These projects aim to link the state of the
environment with current and past management programs designed to influence the
natural system. While theoretically relevant, these projects have yet to be incorporated
into regular environmental management decision-making.
Recently, a group o f scientists and policy-makers in the United States suggested
a framework for use as an environmental “report card” (Harwell et al. 1999). This
report card combines policy and ecology by using goals set by society (policies) to select
relevant ecological and stressor measures. This provides a mechanism to report on the
magnitude and quality o f change in ecosystems in response to management decisions and
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policies. The key to this approach, and similar ones at the international level, is in
making environmental data useful to policymakers.
One o f the most discussed and high profile natural ecosystems managed
worldwide are wetland systems. The focus o f the first international convention to
protect a single ecosystem (Ramsar Convention), wetland systems have also taken center
stage in the United States with a national goal of no-net loss o f wetland resources (FWS
1990). Despite this attention, assessment of wetland management and changes in
wetland resources have been limited. Wetland systems are managed in a piecemeal and
often uncoordinated fashion through a wide range o f laws, regulations, and conservation
programs at local, state and federal levels (Strand 1997, Scodari 1997). With the
diversity of regulations, policies and actions designed to achieve wetland protection,
tracking the overall and individual effects of management programs on wetland resources
is a challenging task. While numerous local and regional studies document specific
aspects of wetland resources and the effects o f specific programs on wetlands (i.e. Stein
and Ambrose 1998, Brown and Lant 1999, Race and Fonseca 1996, Holland and
Kentula 1992, Kentula et al. 1992, Mager and Ruebsamen 1988), there has been no
systematic study o f wetland management of state or federal management programs using
consistent program measures or indicators of wetland quantity or quality.
In an evaluation o f the effectiveness o f the Coastal Zone Management Act
(CZM A1972) on protecting coastal wetlands, Good et al. (1998) suggested a set o f
potential indicators for evaluation o f wetland programs under the CZMA (Table 14).
These suggestions provide a baas for the development o f evaluation indicators for all
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Table 14. Suggested indicators from Good et al. (1998) for evaluation o f the Coastal
Zone Management Act (CZMA) effects on coastal wetlands.

Area o f absolute permitted loss
Absolute violation loss
Absolute mitigation
Permitted loss trends
Violation loss trends
Mitigation gain trends
Area given high protection by local plans
Area given high protection by special area management plans
Area given high protection by other plans and designations, such as critical areas
Area acquired (with CZM’s contributions specified)
Area o f wetland restored through non-regulatory mechanisms (including CZM’s
contribution)
Area o f wetland created through non-regulatory mechanisms (including CZM’s
contribution)

114

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

wetland systems. Beginning with these suggestions for wetlands affected by the CZMA,
this research expanded the scope o f the indicators and explored the state of our
knowledge for coastal and inland wetlands concerning (1) the resources being managed
(wetland systems), (2) the management actions taken, and (3) the management impact on
the resources. While ideally this study would evaluate the effectiveness o f wetland
programs, based on previous reports (Good et al. 1999, Kusler et al. 1994), it is not
expected that a full accounting o f wetland resources will even be available. The primary
purpose of this study was thus as much to identify basic indicators to provide wetland
management “feedback” as it was an attempt to evaluate current wetland management
programs.
7.2 Methods
A list o f potential indicators was developed beginning with suggestions made by
Good et al. (1999) and modified to reflect the entire suite of coastal and inland wetland
management programs (Table 15). This list is intended as a preliminary list o f relevant
indicators for use in developing effective “feedback” for state wetland management
programs.
Data were collected in 1998 and 1999 through a survey o f wetland managers,
literature review, unpublished information from reports, state/federal databases and
databases available on the internet.
A mail/telephone survey o f state wetland managers was used to collect
information regarding the monitoring o f wetland resources and management activities by
state agencies. Information regarding state wetland planning and goal setting, wetland
115
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Table IS. List o f indicators collected through survey o f wetland managers for evaluating
wetland resources and management actions.

1. Focus/importance o f state wetland programming
a. status o f state wetland conservation plan
b. state wetland protection goal
c. wetland staff (# person years)
d. annual wetland budget
2. Extent o f knowledge regarding wetlands in state
a. wetland area in state
b. current estimated rate o f wetland area change
c. area (percent) o f state wetlands in GIS database
3. Tracking o f wetland management actions
a. total number o f permits issued
b. area o f permitted loss
c. area o f non-permitted violation loss
d. area o f required compensatory mitigation
e. permit tracking/monitoring of permits?
f. # enforcement actions taken for non-compliance
g. acres o f wetland created in mitigation bank
h. acres o f wetlands debited from mitigation bank
i. area (percent) of wetlands in public ownership
j. area o f wetlands acquired
k. area given protection by local plans
1. area given protection by other plans/designations (special area management
plans, critical areas)
m. area restored/enhanced through non-regulatory means
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resources, permit and management action tracking was collected for each state. The
survey was mailed to wetland managers after initial contact by telephone (often more
than one person was required to provide all of the information requested). Surveys were
completed and returned by mail. Information was collected, where possible, for coastal
and inland wetlands separately as many states with both types o f wetlands have different
offices to deal with each wetland type. Follow-up interviews and e-mails were used to
clarify responses and obtain more information where needed.
Data from the surveys and literature review were compiled in tables in order to
assess the extent o f knowledge available to wetland managers. This information was
used to evaluate:
1. the focus/importance o f wetland management in the state;
2. the extent to which managers had information available concerning the extent
and quality o f the wetland resources in the state;
3. the extent to which data was available concerning the actual management
actions taken and their effects on wetland resources; and
4. a potential framework for monitoring and evaluation o f coastal and inland
wetlands.
7.3 Results and Discussion
Surveys were received from 27 coastal and 48 inland programs, although few
managed to provide answers to all the questions. Thus, analysis is based on a maximum
o f 27 coastal and 48 inland programs, and, in most cases, based on some subset of these
programs. Percentages given below are based on the responding states.
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7.3.1 Focus/importance o f Wetland Issue
The first set o f questions on the survey sent to state managers dealt with the
establishment o f state wetland goals, the development o f state wetland management
plans (coastal and/or inland) and the amount o f resources allocated for wetland
management activities. Over 75% o f responding states (N=69) have established state
wetland goals o f no net loss, or o f a net gain for coastal and inland wetland resources
(Figure 13). This includes states such as California, Louisiana, Oregon and Maryland. A
significant percent o f states (>60%) have state wetland conservation plans under
development, or currently being implemented (Figure 13). The remainder o f states either
rely on federal directives or have no state wetland conservation plan at the present time.
An attempt to collect data on the amount o f resources allocated specifically to
wetland protection programs found that most states were only able to give rough
estimates of wetland program spending and staff (Figure 14). This likely reflects the fact
that much wetland management occurs under federal statutes addressing other issues
such as water pollution and agricultural programs. For coastal programs, Louisiana far
exceeded all other states both in terms o f staff and budget for wetland management (staff
= 140, budget S30M). With the exception o f Louisiana, budgets reported for coastal
programs were similar in amounts for inland programs (~10s$). However the percentage
o f states able to report some data was greater for inland programs (63% for inland as
opposed to 44% for coastal).
In general, the data indicate that most states are committed to wetland
management at the state level. Many states have made the effort to develop wetland
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Figure 13. Status o f state wetland goals and wetland conservation plans, divided by coastal
and inland wetland programs. States are listed by abbreviation within each category.
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Figure 14. Wetland program resources (staff and budget) by state coastal and inland
programs. Coastal programs are listed in bold; inland programs are listed in italics.
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plans, and to identify specific goals for their programs. For example, in Louisiana, as
part of a larger government accounting effort (Louisiana Performance Accountability
System; www.doa.state.la.us/opb/lapas/lapas.html), the Department o f Natural
Resources, Coastal Management Division has identified key program goals and
measurable, supporting indicators. In this case, the Coastal Management Division, has a
key goal “...to develop and construct projects to create, restore, enhance or conserve
194,830 acres o f vegetated and coastal wetlands during the fiscal year”. The specific
indicator that they have identified to measure success is the number o f acres o f wetlands
created.
Similarly, Tennessee, as one o f the first states to develop a wetland conservation
plan (Galbreath 1998), identified a number o f priorities to guide funding and action on
wetland issues. They have a number of specific objectives identified as part of their
action plan (Chapter 6, TDEC 1998). The first objective is telling in that it calls for a
characterization o f the state’s wetlands resource base, suggesting that basic information
is still lacking. Another objective is to restore 70,000 acres o f wetlands by the year
2000. In general, the states with conservation plans and set goals were able to provide
more information related to wetland planning and resources allocated to wetland
management. Developing a set o f goals and indicators to measure achievement o f these
goals is an obvious first step to creating a feedback loop for the management o f wetland
systems. The “report card” approach advocated by Harwell et al. (1999) suggests that
general goals, based on societal values, be established in order to later guide the
development and analysis o f specific ecological and stressor measures. The use o f
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conservation planning is a straightforward first step to developing the framework and
data necessary for evaluation o f environmental management programs.
7.3.2 Extent and Quality o f State Wetlands
The second set o f questions was intended to capture the available information
(or lack) concerning the extent and quality o f wetlands in the states. Ideally, more indepth indicators that are able to measure the quality and diversity o f wetlands in the
states are desired. A first step however, is in determining the extent to which
information is available concerning the area o f wetlands in the state, any trends in
wetland changes, and the importance o f various human activities in influencing wetland
resources.
Since many o f the states had a conservation plan, it was expected that some basic
information regarding the extent o f wetlands in the state would be available. Estimates
of total wetland area were available for many o f the states, although, in most cases, the
data were not available for both coastal and inland wetlands. Many o f the estimates
were taken from federal documents created by programs such as the National Wetlands
Inventory, Natural Resources Inventory, status and trends and regional analyses o f
wetland resources (i.e. Tiner 1984, Dahl 1990, NO AA1991, Hefner et al. 1994). Most
coastal programs were able to provide some data. Inland programs in largely
agricultural states ( i.e. IL, IN, IA, OK) provided data o f wetland extent, however, many
states with a strong coastal focus (i.e. LA) were unable to provide any information on
inland wetlands.
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A number o f states were able to report attaining no net loss (i.e. KY, AK) and
even small net gains (i.e. IA, OR, CT), although many states did not have the data to
make any estimates of wetland gain/loss for coastal or inland wetlands other than
previously reported historic rates o f loss reported in Dahl (1990) (Figure 15). O f those
that had data, Louisiana has the greatest loss o f coastal wetlands reporting an annual
average loss o f 19,192 acres, while Florida reported the greatest loss o f inland wetlands
(23,230 acres/year).
Pressures from human activities o f agriculture, forestry, urbanization and
development were among the most important affecting wetland resources in all states.
For many coastal wetlands, sea level rise was also considered to be an important threat
to wetlands. While development pressure was high for coastal wetlands, a combination
o f agriculture, forestry and infrastructure (i.e. roads) development were reported as high
for inland wetlands (Figure 16). These findings are similar to those reported in the
National Water Summary (Fretwell et al. 1996).
Overall it appears that most states have a very general idea of the extent o f their
wetland resources. Anything beyond this general impression of wetland extent and
wetland trends, however was not available. This lack o f basic data concerning the extent
o f wetland resources suggests that abasic goal for wetland protection should involve, as
Tennessee has set as a goal (TDEC 1996), characterizing the wetland resource base. At
the federal level, the National Wetlands Inventory (FWS) and Natural Resource
Inventory (NRCS) are both key programs generating this type o f data. Based on
responses from many o f the states, much o f the data has yet to be transferred to the state
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Figure IS. Trends reported by state wetland managers in terms o f overall (inland and
coastal) wetland losses, gains, or no change. State abbreviations listed within each
category.
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Figure 16. Ranking o f major coastal and inland wetland threats, as ranked by state
managers. AGR-agriculture, FOR=forestry, DEV=development, INF=infrastructure
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low importance.
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level or incorporated into wetland management programs. Finally establishing an
estimated baseline o f wetland resources would allow monitoring in terms o f changes in
wetland extent, and possibly wetland type over the years. For states that have this data,
the next step would involve monitoring the quality or “health” o f wetlands. This type o f
data would require more intensive monitoring and may require identifying “reference”
(Brinson 1995) and “representative” wetlands to monitor. Reference wetlands would
provide baseline data on “pristine” wetland functioning and characteristics;
representative wetlands would allow monitoring o f changes by providing baseline data
on typical wetlands located in different settings, influenced by various human and natural
events.
7.3.3 Tracking Management Actions and Effects
In an era o f greater government accountability, this set of questions seemed very
straightforward in trying to answer the general question: what wetland management
actions have occurred over the last year, and how did they affect the wetland resources?
The survey attempted to collect information on the number o f permits, permitted areas,
violations, compensatory action, mitigation banking, wetland acquisitions and acres o f
wetlands protected, acquired and restored. While permitting is largely done at the
federal level, most states review and comment on the Clean Water Act, Section 404
permitting decisions (primary regulatory control o f wetlands) to ensure that they also
meet applicable state standards (i.e. State 401 Water Quality Certifications).
While approximately 50% o f state programs (N=38) claimed to have a permit
tracking system in place, only about half o f those (25%) were able to provide the number
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o f permits issued or the area of wetlands the permits affected. The available data
indicates that while numerous permits are often approved, most are for small areas as
reflected by the area o f wetlands permitted (average <0.25 acres/permit). Even fewer
states were able to identify any acres of non-permitted wetland loss. This may be due to
the fact that non-permitted wetland loss isn’t occurring, or more likely, due to the fact
that it is hard to track non-permitted loss (especially when you don’t have basic
information on where wetlands currently exist). Similarly, a number of states reported
enforcement actions for non-compliance with permit conditions. Minnesota, New Jersey
and New Mexico reported the greatest number o f enforcement actions. This either
reflects greater vigilance on their part, a better tracking system, or less law abiding
citizens. Regardless of which, clearly these three states are actively tracking and
monitoring wetland actions. Other states with relatively good paper records of
management actions include Louisiana (coastal), Wisconsin, California and Maryland.
A number o f studies have examined the effects o f wetland management in limited
regional areas (i.e. Fenner 1991, Holland and Kentula 1992, Allen and Feddema 1996,
LA CWPPRA Task Force 1997, Stein and Ambrose 1998). In most cases, permit data
from the U.S. Corps o f Engineer files were used to evaluate the cumulative impacts o f
wetland permitting and mitigation actions. In general, mitigation was often found to not
compensate fully, in terms o f acres, for wetland areas impacted. These evaluations
indicate that data is available, although difficult to evaluate, as only recently is permit
data being placed in computerized databases. In the future, this type o f basic data on
permitted wetland impacts and required mitigation should be easily accessible to provide
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an overview o f regulatory wetland programs. Furthermore, as Stein and Ambrose
(1998) have suggested, this permit data needs to be combined with information on the
actual functioning o f the wetlands to accurately draw conclusions about the effect o f
management on wetland resources.
Data on the use of planning, non-regulatory and wetland acquisition tools which
can be used for setting aside wetland areas for protection, preventing development of
significant wetland areas and restoring wetland areas were scarce. Most states, although
they feel that these types o f tools are important components of their programs (Chapter
6), were unable to provide a complete account of wetlands restored, or protected
through these types o f programs. Partly, this is due to non-government efforts to protect
wetlands (i.e. the Nature Conservancy), private wetland creation efforts (i.e. private
mitigation banks) and federal programs (i.e. Wetland Reserve Program) resulting in a
diversity o f databases from which information must be constantly updated.
Generally, most states were unable to provide detailed or complete information
related to the effects o f their management actions. This is similar to the findings of Good
et al. (1999) in a study of the effects o f the Coastal Zone Management Act on wetlands:
tracking o f management actions leaves much room for improvement.
7.3.4 Developing a Framework for Monitoring and Evaluation o f Wetlands
Several lessons emerge from this attempt to identify useful information and
potential indicators for wetland management. These lessons suggest a basic framework
that should be adopted for future wetland management (Figure 17).
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Figure 17. Basic framework suggestion for wetland management, incorporating ecological and policy indicators.
Providing both ecological and policy indicators enables the analysis o f wetland trends and the effects o f
management actions. Wetland management actions may then be continually evaluated and adapted to provide the
most effective means o f wetland protection.

A. The development o f state wetland plans is critical to developing a framework
for managing wetlands and collecting information related to wetland quantity, quality
and management actions. States that had developed state wetland conservation plans
tended to have, overall, a better idea o f the resources they had, and relevant
management actions. Attainment o f information that they did not have were explicitly
spelled out as a goal in their management plan. For example, Oklahoma’s Wetland
Conservation Plan (1996), despite having both the National Wetlands Inventory
(USFWS) and Natural Resource Conservation Service’s wetland inventory completed
for the swampbuster provisions o f the 198S Farm Bill, recognize that the state still does
not possess a complete, usable inventory. Thus, they identify a primary goal as “(t)o
characterize the wetlands resource more completely and identify critical functions o f the
major type o f Oklahoma wetlands (Objective 4, p.iv).
B. A central database that pools wetland information from federal, state, local
government agencies, conservation organizations, private landowners and private
corporations would enable managers to know what they are managing. Cooperation is
key to effectively managing a resource such as wetlands, where a shared responsibility
exists among local, state and federal agencies as well as conservation organizations,
private corporations and landowners. Many o f the returned surveys were missing
information that was available through federal data bases and a few phone calls to
conservation organizations (i.e. Nature Conservancy) and private organizations. There
is a great need, especially for natural resource with such disjointed management
authority for greater information exchange and sharing o f resources. States such as
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California (ceres.ca.gov/wetlands/policies) and Virginia (www.vims.edu) have provided
some o f the necessary data on the internet accessible to anyone. More data sharing such
as this would be valuable. Very simply, this could be a central database o f all wetland
related management actions and wetland data taken from governments, published
research and conservation organizations.
A central database would reduce redundancy, harmonize indicators of wetland
functioning and accounting o f wetland resources. There are two points to be made here.
First, often there are multiple partners in wetland programs, each o f which reports, for
example, the restoration or preservation o f 100 acres o f wetlands. Since the databases
are not cross-referenced, additions of wetlands restored double count these acres.
Secondly, among states, federal agencies and even within the professional wetland
community, there is no consistency or harmonization of indicators or definitions o f terms
such as wetland “restoration” or wetland “gain”. These inconsistencies make accounting
and comparisons difficult, often resulting in the comparison o f apples and oranges
(Smith 1997).
C.

The use o f reference and representative wetlands within each state would

enable monitoring o f wetland “health”. The concept o f reference wetlands is currently
being explored by a number o f researchers (i.e. Brinson et al. 1997). Reference
wetlands are “pristine” wetlands whose natural functioning is characterized and
monitored over time. This baseline data can then be used to evaluate the success o f
wetland creation or restoration projects. The establishment o f representative wetlands is
discussed in many of the state conservation plans (i.e. TDEC 1996, OK 1996).
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Representative wetlands would be used to establish baseline monitoring programs for
different and/or important types o f wetlands within the state. This would provide some
basis for evaluation o f wetland quality within the state. The Hydrogeomorphic (HGM)
assessment currently under development by the COE is one likely avenue to continue
exploring for evaluation of the “health” or functioning of wetland systems.
D. Indicators should be established for tracking wetland management actions for
coastal and inland wetlands separately, at the state and federal level, including (U federal
and state regulatory actions (permitting losses, mitigation, violations^ and (2) nonreeulatorv (restoration, protection! actions. Harmonization o f indicators at the national
level would enable systematic measurements and comparison o f regional and state
coastal and inland wetland management. Furthermore, states could develop specific and
relevant indicators for their programs, as some states have adopted unique programs.
For example, Oregon ties wetland inventories and planning into land use planning GIS
systems. Thus, urban areas have fairly detailed wetland information that can be used in
Iand-use planning. Louisiana, on the other hand, is focused on coastal wetland
restoration and measures most o f their program success simply as acres benefitted on a
yearly basis (Fruge, Lewellen LA DNR, pers. comm. 1999). The development of
explicit goals and indicators within each state program, combined with the monitoring of
federal indicators would enable evaluation of the effectiveness o f management in the
state and the nation.
Since coastal and inland programs are often managed under different institutional
and regulatory organizations, policies and influenced by different human activities,
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maintaining and evaluating them separately is necessary. Many coastal states need to
take a look at inland wetlands (i.e. LA has an extensive coastal wetlands program, but
not one person that would (could?) discuss inland wetlands). Inland wetland losses have
often been neglected, likely due to the overwhelming pressures from agricultural
interests (Heimlich 1999).
7.4 Conclusions
The "adaptive” feedback loop o f emerging environmental management concepts
for wetland management in the United States has room for much improvement. Basic
information on wetland quantity and quality needs still to be collected and compiled in
accessible computer databases. At the same time, better tracking and sharing o f
information on management actions by state and federal government agencies is
necessary. As we strive to make government more accountable, the effectiveness of
many environmental management programs needs to be determined. Furthermore, as
the environment (biological, physical and social) changes, so too do the goals and most
effective means o f wetland management. Discussions with state wetland managers
suggested that there is a strong push in wetland management for increased focus on nonregulatory wetland management actions through restoration projects, education and
economic incentives measures that would encourage individuals, organizations and land
owners to protect wetland resources. As we move into this more "voluntary” era, we
need to ensure that managers have the necessary information in order to effectively, and
efficiently protect wetland resources. Continual evaluation o f wetland resources and
management programs is the only way to ensure effectiveness o f programs.
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CHAPTER 8. CONCLUSIONS
Emerging concepts o f environmental management integrate scientific information
with an historical understanding of the social causes o f environmental degradation. In
particular, integrated environmental management is defined partly as an interdisciplinary,
adaptive approach. This research argues that the issue o f wetland protection is a
compelling example o f how a combination of social, political, economic and
environmental factors can serve as important elements in environmental management and
conservation.
The framework for analysis presented in Chapter 4 is discussed here in light of
the research findings related to wetland management. These findings provide empirical
support for the inclusion o f social elements in environmental management. Expanding
the scope of environmental management to include socioeconomic and political
influences suggests that environmental managers have more opportunity and flexibility in
their responses as compared to more narrowly focused traditional approaches to
environmental management. At the same time, a theoretical understanding o f what
characteristics inherent to a country or state that act as a barrier to stronger wetland
protection is valuable in suggesting, for certain issues, and certain states or countries, the
need for different approaches to be used to encourage stronger protection actions.
Wetland systems are an international resource that provide numerous biologic
0.e. water filtration, water quality protection), physical (Le. flood protection) and
economic (i.e. food) services to people around the world. As such, their protection is
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considered to be an international priority. Structural equation modeling indicates that
social, political, environmental and economic characteristics o f a nation are important
determinants o f the effort related to wetland system protection. In particular, higher
education levels and quality of life lead to higher levels of wetland protection. This
suggests that international focus on raising education levels and quality o f life in nations
provides a huge array o f intervention opportunities to influence wetland protection.
Similarly, the finding that more democratic governments and freer societies correlate
with higher levels o f wetland protection indicates that international focus on issues
related to human rights and government structure may lead to increasing environmental
protection over time. It further suggests that local communities may influence
government policies via free speech and assembly and thus supports the findings related
to increasing education.
Overall, the social, economic, environmental and political factors were found to
be critical elements o f wetland protection by nations. Nations were found to vary in their
effort to protect wetlands as a function o f these factors, suggesting that by addressing
local conditions, the goal o f better wetland protection may be achieved. These findings,
in conjunction with recent case studies o f local community wetland protection, indicate
that the use o f social and economic incentive measures (i.e. education, subsidies)
directed at local communities may increase both local interest and commitment to
wetland protection, as well as increase domestic pressures on governments to act to
protect wetlands through local, national and international means and institutions.
Identifying specific (dis)incentives may require further exploration at each possible scale
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o f influence (i e- local, national) in order to identify possible trends, and to gain the
necessary information for tailoring management actions to specific local conditions.
Similarly, in the United States, which has a federal goal o f no-net-loss o f wetland
resources, determinants of state wetland protection reflect surrounding social and
economic characteristics. Logistic regression was used to identify several state
characteristics that were associated with stronger and weaker wetland programs.
Specifically, wetland programs were more likely to be strong in states with higher levels
o f environmental group activity, industry importance, fisheries importance and lower
population density. These findings would suggest several things. Environmental group
activism indicates that the government is responsive to citizen demands suggesting that
encouraging greater involvement in activist organizations, and greater education (specific
to environmental/wetland issues) o f the citizens are again another possible opportunity
for influencing wetland management, and ultimately wetland protection. The fact that
fisheries importance results in higher levels of wetland protection is very encouraging
indicating that education related to the benefits and services provided by wetland systems
for fisheries has resulted in greater protection o f wetlands. Lastly, the finding that
industry importance and wetland protection are both likely to be higher is similar to the
finding for nations where increased agricultural pressures resulted in higher wetland
protection. These both indicate that governments recognize the need for protection of
natural resources for future welfare despite pressures that are believed to discourage this
type of thinking.
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Combined, the findings for state and nation wetland protection support the
contentions that (1) social, political, economic and environmental factors are important
elements of wetland protection, (2) interdisciplinary methods and models are needed to
address problems o f wetland degradation, (3) understanding and incorporating local
context into management models will highlight a greater range and flexibility o f
responses to resource degradation, (4) management approaches in one locality need to
be adapted to fit the realities o f another given locality, and (S) the most effective means
o f protection will vary as a function of social, political, economic and environmental
factors in the local environment.
In order to actually determine the most effective and efficient means o f protection
requires evaluation o f wetland management policy. This type o f evaluation, considered
“feedback” in many o f the current environmental management models, requires specific
information on management actions and the state of the natural resource under
management. An examination o f U.S. state wetland management found that evaluation
o f the effects o f wetland management was exceedingly difficult due to a glaring lack o f
tracking of management actions as well as limited information on the changing state of
the resource. The development o f specific state wetland management plans with
specific, measurable goals and objectives combined with a central database incorporating
all wetland related information were suggested as basic infrastructure needs for achieving
this feedback loop. Furthermore, the development of a system o f reference and
representative wetlands for use in monitoring wetland quality (i.e. functioning) along
with specific and consistent indicators o f wetland quantity and quality would allow
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comparison of wetland programs across states. Examining the effectiveness of
management actions would be invaluable in order to develop and adapt management
programs specific to the local environment. Each wetland management program (states,
nations) could then be tailored to the particular needs and characteristics o f each
state/nation. The most appropriate and effective management approach could then be
selected based on known socioeconomic and political characteristics o f the locale in
which it will be applied.
These findings suggest a portfolio of opportunities for intervention in increasing
the effectiveness o f wetland management. In other words, there are many alternative
options for managing natural resources. Focusing entirely on the biological causes o f
environmental issues does not necessarily address the larger problems (i.e. population
growth) or suggest alternative solutions (i.e. education). Recognition o f the entire range
(social and biological) of causes o f resource degradation provides a wider latitude o f
management responses. This broader range o f opportunities to influence environmental
management also results in greater flexibility o f response and increases the opportunities
for intervention in dealing with environmental resource degradation. Increasing the
scope o f environmental management to include both the proximate biological causes and
the explanatory social causes provides many opportunities to respond to conservation
needs.
While conceptual interdisciplinary models remain somewhat crude, they provide
the opportunity for contributing to interdisciplinary theory: i.e., the building o f testable
hypotheses that include both biological and social variables. This type o f hypothesis
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building is directly called for in the emerging concepts of “integrated” environmental
management. Some suggestions for environmental management are listed below.
1) Understand the human causes of environmental change. Include human
actions (motivations and responses) and institutions as part of the system to be studied
and managed. The interactions and feedbacks between human activities (i.e. farming
practices, family planning) and environmental change need to be unraveled.
Difficulties/failures in environmental management may manifest themselves as biological
problems, however, the causes likely lie in human actions, social systems and institutions.
Research examining the human-nature interaction and patterns and direction o f influence
o f various human activities on specific environmental changes would benefit the
development o f more complete environmental management models.
2) Distinguish the scale(s) at which different causes o f environmental protection
and change operate. For example, the strength o f wetland management is influenced by
the level o f education and quality o f life at the national level and the population density
and environmental group activity at the U.S. state level. The different scales may result
in different patterns o f influence on environmental management, or environmental
change. Thus, management strategies targeted at different scales (i.e. community level
versus international) may need to identify different types o f activities in order to increase
protection of the natural resource.
3) Identify indicators o f management actions, management effects and
environmental change for use in “adaptive” feedback loops. Linking changes in the
environment to environmental management actions is, theoretically, a very simple step.
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In practice, it appears to have been neglected to date. Making the link requires
identifying informative, sensitive and reliable indicators o f the environment being
managed, as well as o f the management actions being taken. Development o f complete
monitoring and evaluation indicators and methods for different resources, at different
scales would provide an integral aspect o f integrated environmental management.
4)

Identify the multiple pathways and range o f possible interventions to influence

the environment and environmental management. Explanatory variables of
environmental change and management effort, such as those captured by socioeconomic,
political and environmental characteristics o f the nation or state present diverse
opportunities to intervene and influence the direction of environmental management or
change. Expanding the range o f possible responses would greatly increase the flexibility
and choices o f managers in dealing with the environment.
The development o f appropriate theoretical environmental management models
requires refinement and testing o f interdisciplinary models. This requires borrowing
from natural and social science until appropriate methods and information are brought
together in a useful and insightful manner. Examination of the human causes of
environmental change, analysis o f the socioeconomic and political elements of
environmental protection and change, evaluation o f environmental management, and
informed development o f solutions are possible and necessary. For wetland systems, the
recognition that a range o f factors (socioeconomic, political) influence wetland
management leads to an expanded range o f opportunities for intervention and a greater
flexibility in response.
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Overall, a multi-disciplinary approach to environmental management leads to the
recognition of a range o f factors influencing management actions and outcomes,
suggesting an expanded range and flexibility o f opportunities for intervention. This
research argues that the issue o f wetland protection is a compelling example o f how a
combination o f social, political, economic and environmental factors can serve as
important elements in environmental management and conservation. Thus, more
effective management in the future will necessarily consider, and incorporate the broad
range o f issues and actions impacting natural resources.
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APPENDIX A
CONVENTION ON WETLANDS OF INTERNATIONAL IMPORTANCE
ESPECIALLY AS WATERFOWL HABITAT (RAMSAR, IRAN 1971)
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The Convention on Wetlands of International Importance Especially as
Waterfowl Habitat was signed in 1971 in Ramsar, Iran, and seeks to improve the
conservation and management o f internationally significant wetlands (T.I.A.S. No.
11084,996 U.N.T.S. 245, entered into force 12/21/75). Known as the Ramsar
Convention, this agreement was the first international treaty to focus on conservation o f
a single ecosystem type. The Convention's adoption was driven largely by concerns over
the serious decline o f populations o f migratory waterfowl and their habitats, which was
brought to light by the non-govemmental International Waterfowl Resource Bureau
(now known as Wetlands International). The Convention provides an international
framework for funding and monitoring wetlands and has been successful in exacting
commitments from its Parties for national wetlands management. Currently 116 Parties
have joined the Ramsar Convention, with a total o f98,020,365 hectares covered
worldwide.
The primary intent o f the Convention is to protect "wetlands”. O f all the
wetlands definitions worldwide, the Convention definition is probably the most broad
defining wetlands as areas o f "...marsh, fen, peatland or water, whether natural or
artificial, permanent or temporary, with water that is static or flowing, fresh, brackish or
salt, including areas of marine water the depth of which at low tide does not exceed sue
meters ” (Article 1(1)). This definition thus includes diverse habitats including
mangroves, peat bogs, coastal beaches, tidal flats, mountain lakes, tropical river systems
and even coral reefs.
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The Convention preamble provides the argument for the use o f an international
agreement to address national conservation o f wetland systems. This argument includes
the following points: ( 1) the ecosystems affected by wetlands are often international,
lying across the borders o f two or more states; (2) waterfowl in their seasonal migrations
may cross national borders and are thus an international resource; (3) wetlands constitute
a resource o f great economic, cultural, scientific, and recreational value, the loss of
which would be irreparable; and (4) in coordination with national policies, international
action can play an important role in ensuring the conservation o f wetlands and their flora
and fauna.
The first step in the Convention's process is the listing o f wetland sites. Each
contracting Ramsar party is required to designate at least one wetland in the List of
Wetlands o f International Importance. Many nations have listed more sites,
demonstrating their commitment to wetland protection. All combined, over 907 wetland
sites, covering 68,020,365 hectares have been listed to date. Requirements for listing a
site are quite general, asking only that the Parties consider the international significance
of the wetland's ecology, botany, zoology, limnology, hydrology, and importance to
waterfowl.
More specific guidelines have been developed since then with regard to a
wetland's international importance for plants and animals, and includes the well known
Cagliari Criteria, adopted in Cagliari Italy. The Cagliari criteria pertain to waterfowl
and, under these criteria, a wetland should be considered for listing if it ( 1) regularly
supports 10,000 ducks, geese swans, coots; or 20,000 waders, or; (2) regularly supports
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1% of individuals in a population o f one species or sub-species o f waterfowl, or, (3)
regularly supports 1% o f the breeding pairs in a population o f one species or sub-species
o f waterfowl. These criteria essentially justify listing o f a wetland if it provides nesting
for endangered sea turtles, or contains some rare endemic plants. However, it seems that
most are listed due to their role as waterfowl habitat, largely due to the history o f the
Convention, and perhaps more importantly, the lack o f data to support any other claims.
The Ramsar Convention requires that Parties that list a wetland promote the
conservation and "wise use” o f the wetland (1990 Guidelines for the Implementation o f
the Wise Use Concept). This document describes the actions a Party should take to
improve institutional and organizational arrangements, to address legislation and
government policies, to review the status and identify priorities for all wetlands in a
national context, and to conduct environmental impact assessment, monitoring, and
evaluation o f projects that might affect wetlands. As in most international conventions,
the provisions are non-binding, and no sanctions occur if a Party fails to protect listed
wetlands.
Along with the management o f listed wetlands sites, the Convention also requires
the establishment o f nature reserves on wetlands (Article 4). The Convention calls for
the establishment o f strict protection measures for these sites and wetland reserves of
small size or high sensitivity. As well, the Convention calls for Parties to exchange
information regarding wetlands. This last provision is believed to have been highly
successful in the increased numbers and quality o f trained wetland research and
management improvements.
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The Ramsar Convention also includes a mechanism for nations to appeal for help
for listed sites that are at risk. Registration o f wetlands in the Montreux Record
provides international and national conservation attention to threatened wetlands.
Furthermore, wetlands listed in the Montreux Record qualify for financial help, and
probably more importantly, for scientific and technical consultations organized by the
Ramsar Bureau. In April, 1997,62 sites were on the Montreux Register, including the
Everglades in the United States, Palo Verde in Costa Rica and Lake George in Uganda
(Recommendation 4.8 o f the 1990 Montreux Conference of the Contracting Parties;
Resolution S.4 o f the 1993 Kushiro conference o f the Contracting Parties).
The Montreux Record is considered so far to be successful in protecting
threatened wetlands. It has provided technical solutions to wetland threats, and drawn
public attention to these threats. When the Ramsar Bureau is notified o f a wetland under
it threat, it initiates a process known as the "Management Guidance Procedure"
(Resolution v l. 14 o f the Brisbane Conference o f the Contracting Parties, 1996). The
end product o f this process generally involves a report which will include a detailed
analysis o f the situation and a recommendation for future action to resolve the problem.
In situations where no solution is readily apparent, this issue is considered by the Ramsar
Scientific and Technical Review Panel and the Standing Committee and the issue is
formally discussed at the next meeting o f the Conference o f the Contracting Parties.
The success o f Ramsar in protecting wetlands has been varied, but many success
stories have been cited, and their stories are included on the Ramsar web page (see
Http://www.iucn.org/themes/ramsar/). Most o f their success stories have shown how
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local conservation efforts have been assisted significantly by the listing o f the wetland as
a Ramsar site, or on the Montreux Record. Ramsar listing has played a role in blocking
development projects in Ontario, Canada, the United Kingdom, Norway and South
Africa.
Weaknesses o f the convention are similar to those that plague many voluntary,
international agreements. There are no sanctions for Parties that fail to protect wetlands
listed, wetlands may be delisted in the case of an "urgent national interest" (undefined in
the convention), and a lack o f funding to the administration o f the Ramsar Convention.
In 1996, the Ramsar Bureau operated on 1.6M USS which is accumulated as each
Contracting Party pays a percentage related to its contribution to the UN budget, along
with countries and donors that make contributions to special Ramsar projects. The most
well known special project is the Small Grants Fund (Resolution RES C.4.3. 1990
Montreux Conference o f the Parties). This fund provides money for any developing
country (as defined by OECD criteria) for projects involving ( 1) preparatory assistance;
(2) emergency assistance; (3) training; (4) technical assistance; and (5) assistance for
raising awareness and catalyzing action. Overall, however, the Ramsar convention has
been instrumental in raising awareness of wetland systems and in getting commitments
from an extraordinary number o f countries to work to protect wetland systems globally.
Obviously, as environmental issues and habitat conservation becomes recognized as
necessary by all nations, well-established and successful instruments such as the Ramsar
Convention will play a key role in forging the way.
Text o f the convention can be found at: http.7iucn.org/themes/ramsar.
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APPENDIX C
STATE WETLAND MANAGEMENT POLICY DEVELOPMENT AND OUTCOME
SURVEY
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State Wetland Management Policy Development and Outcome Survey

In order to explore some current theories of resource management, this research will examine
characteristics of state wetland management. Many of the new natural resource management
paradigms call for a broader view of natural resource management than has previously been
taken. Adaptive management, ecosystem management and sustainable development all
implicitly or explicidy call for an understanding of social, economic and political contextual
variables in relation to (1) the development of natural resource policy, and (2) the outcome of
natural resource policy. In order to test some theories that these management paradigms are
based on, this research is proposing to look for relationships between contextual
socieoeconomic and political variables within each state, and the development and outcome
of state wetland management programs.
The purpose of this survey is to collect data that will describe the status of state wetland
management programs. Specifically, the policy "tools" used by each state to manage
both coastal and inland wetlands, as well as the "effect" of each policy on wetland
resources are of interest
Coastal wetlands will refer to wetlands in the coastal zone area, as defined by the Coastal
Zone Management Act. Inland wetlands refer to all wetlands not located in the coastal zone
area. Information is requested for coastal and inland wetlands separately. Answer only the
columns that apply to your state. If the information available to you is not divided by coastal
and inland wetlands, please answer the "all" column, or indicate that your answer is for all
wetlands in the state.
Your time in answering these questions is greatly appreciated. Contact: Megan Greiner,
Louisiana State University, Baton Rouge, LA; 225-388-4814; mgreine@unixl.sncc.lsu.edu

A. Indicators of state development of wetland protection policies

||

Q-l. Which of the following describes the status of your state wetland conservation plan? (Please
circle number)
Coastal
Inland
All
Non-existent
1
State policy to rely on federal directives
2
2
2
Plan under development
3
3
3
Plan being implemented
4
4
4
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Q-2. Which of the following represents your state goal for wetland protection? (Please circle
number)
Coastal
Inland
All
No set goal
1
1
1
No net loss
2
2
2
Net gun
3
3
3
Q-3. Please indicate the amount of resources used for wetland protection programs in your state
in the last year. (Please provide numbers)
Coastal
Inland
Total
Staffing (# person years):
Budget:

1

B. Major threats to wetland systems

Q-4. Please indicate which activities you perceive to present the greatest threats to your state's
coastal and inland wetlands:
1 *= greatest threat; 5 “ lowest threat (you may have more than one of each number)
Coastal
Agriculture
Forestry
Urbanization
Sea Level Rise
Subsidence
Coastal Development
Infrastructure Development fi.e. roads)
Other significant threats not fisted:

1
1
1
1
1
1
1

2
2
2
2
2
2
2

3
3
3
3
3
3
3

4
4
4
4
4
4
4

Inland
3
5
3
5
3
3
5

1
1
1
1
1
I
1

2
2
2
2
2
2
2

3
3
3
3
3
3
3

4
4
4
4
4
4
4

C. Wetland Policy Tools

The following question asks about the relative importance (use) of different wetland
protection tools that are available to state wetland managers.
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3
5
5
5
5
3
5

Q-5. For coastal and inland wetlands please indicate the relative importance of each tool used
for state wetland regulation by indicating high (H), medium (M), low (L), developing (D)
or not used (A). High may indicate a tool that is commonly used and accounts for a large
percentage of wetland management actions taken, while low may indicate a tool that is
available but rarely used. "Developing* may be for a tool that the state would like to
implement but has yet to use.
H *=high importance; M 13medium importance; L * low importance; D » developing; A-mot used
A Information/Research Tools

Coastal

a. Inventory and mapping

H M

L

D

A

H

M

L

D

A

b. Wetland functions assessment

H M

L

D

A

H

M

L

D

A

c. Wetland change monitoring

H M

L

D

A

H

M

L

D

A

d. GIS, database, aerial photos

H M

L

D

A

H

M

L

D

A

e. Research activity/funding

H M

L

D

A

H

M

L

D

A

B. Regulatory Tools

Coastal

a. State wetlands permit

H M

L

D

A

H

M

L

D

A

b. Local permit

H M

L

D

A

H

M

L

D

A

c. General permits/exemptions for
low impact activities

H M

L

D

A

H

M

L

D

A

d. Federal consistency standards in
lieu of state-level permit

H M

L

D

A

H

M

L

D

A

e. State consistency standards in lieu
of state level permit

H M

L

D

A

H

M

L

D

A

f. State CWA 401 certification in lieu
of state level permit

H M

L

D

A

H

M

L

D

A

g. State tideland leasing requirement
in lieu of state level permit

H M

L

D

A

H

M

L

D

A

h. Environmental impact assessment
required

H M

L

D

A

H

M

L

D

A

i. Compensatory mitigation req'd

H M

L

D

A

H

M

L

D

A

j. Compliance monitoring/enforce

H M

L

D

A

H

M

L

D

A

k. Mitigation banking

H M

L

D

A

H

M

L

D

A

1. Development setback/buffer

H M

L

D

A

H

M

L

D

A

m. Penalties

H M

L

D

A

H

M

L

D

A

Inland

Inland
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Coastal

C. Plannina/Acquisition

Inland

-

a. Land use planning/zoning
protects wetlands

H M

L

D

A

H

M

L

D

A

b. Special area management plans

H M

L

D

A

H

M

L

D

A

c. Critical Areast designations to protect
wetlands including Advance
Identification Plans (EPA)

H M

L

D

A

H

M

L

D

A

d. Parks, reserves, natural areas protecting
significant area of wetlands
H M

L

D

A

H

M

L

D

A

e. Wetland acquisition programs (WRP,
conservation easements)

L

D

A

H

M

L

D

A

H M

Coastal

Inland

P. MgnrrcgulatoiyTopl^Voluntaiy
a. Non-regulatory restoration

H M

L

D

A

H

M

L

D

A

b. Education and tech. assistance

H M

L

D

A

H

M

L

D

A

c. Joint state-federal permit application
(stream lined permit process)

H M

L

D

A

H

M

L

D

A

d. Non-regulatory conservation

H M

L

D

A

H

M

L

D

A

D. Outcome Indicators or Policy Tools

This last section is interested in information related to the actual outcome of your state's
wetland actions specific to different management toob that may be used. To the extent that
data is available, please provide as much detail as possible. We are particularly interested
in understanding how your state evaluates its performance of wetland management and
provide room at the end for you to share any unique approaches, or specific indicators used
to evaluate wetland resources.
Q-6 Please provide the data requested for coastal and inland wetlands. If data is available but
not divided between coastal and inland wetlands, please provide information in the column
marked "all".
Coastal

A. Information and Research Tools

Inland

a. Wetland area in state:
b. Current estimated rate of wetland loss/gain:
c. Area of state wetlands in GIS database:
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All

■B. Regulatory Tools

Coastal

Inland

All

Coastal

Inland

All

Coastal

Inland

All

a. total number of perauts issued (1997):
b. Area of permitted loss (1997):
c. Area of non-permitted (violation)
loss (19510:
d. Area^of required compensatory mitigation
e. pernut^trackmp/monitoring of permits
f. # enforcement actions taken for
non-compliance (1997):
g. if mitigation bank used, how many acres
created (total):
h. if mitigation bank in use, how many
debits (total area):
C. Planning Tools/Acquisition Tools
a. Area of wetland in public ownership:
b. Area of wetlands acquired in last yean
c. Area given high protection by local plans:
d. Area given high protection by
other plans/designations:
D. Non Regulatorv/CoordinatioriToolSa. # acres wetland restored/enhanced through
non-regulatoiy (voluntary) means:

: program actions that were not captun

V
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APPENDIX D
STATE CONTACTS AND INFORMATION SOURCES
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Alabama

Gil Gilder

Alaska

Susan Braley
Water Quality Protection
Division o f Air and Water Quality
Department o f Environmental Conservation
410 Willoughby Ave. Ste. 105
Juneau, AK 99801-1795

334-242-5502

Hall, J.V., Keating, B., Kratzer, S., Jennings ID, T.W. and Nakazawa, L.
1996. Alaska Wetlands & Hydrography. Final Report o f the
Alaska Wetlands GATF Project.
Hall, J.V., Frayer, W.E. and Wilen, B .O. 1994. Status o f Alaska
Wetlands. FWS. Alaska Region, Anchorage, AK.
Arkansas

Steve Drown
Department o f Pollution Control and Ecology
8001 National Dr.
Little Rock AR 72204

501-682-0645

JeffRaasch
501-223-6356
Wetland Strategy Biologist
Fax
501-223-6394
Multi-Agency Wetland Planning Team Coordination Office
2 Natural Resources Dr.
Little Rock, AR 72205
wetlandstrat@aristotle.net
Arizona

Carol Aby
Department o f Environmental Quality
Water Quality Division
Assessment and Management
3033 North Central Ave.
Phoenix, AZ 85012

602-207-4543

Patti Spindler
602-207-4543
Water Quality Assessment Unit
Fax
602-207-4528
Arizona Department o f Environmental Management
3033 North Central Ave.
Phoenix, AZ 85012
spindler.patti@ev.state.az.us
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California

Joan Cardellino
California Coastal Conservancy
1330 Broadway 11* Floor
Oakland, CA 94612
www.coastalconservancy.ca.gov/

510-286-1015

CERES: California Environment Resource Evaluation System
www.ceres.ca.gov/wetlands/
Steve Hanna
Chiefj Office o f Information Management
California EPA
400 P Street, Rm 4310
Sacramento, CA 95814
Environmental Indicators Report;
www.cahwnet.gov/epa/envind.htm

916-324-9924

Colorado

Gerald Bulanowski
Director, Environmental Assessment Program
Colorado Department o f Health
Office o f Environment
4300 Cherry Creek Drive South
Denver, CO 80222-1S30
gabulano@smtpgate.dphe.state.co.us

303-692-3004

Connecticut

Steve Tessitore
Department of Environmental Protection
Inland Water Resources Division
79 Elm St.
Hartford, CT 06106-5127

860-424-3019

Charles Evans
Office o f Long Island Sound Programs
Department o f Environmental Protection
79 Elm St.
Hartford CT 06106-5127

860-424-3034

http:Wwww.dep.state.ct.us
httpA\www.dep.state.ct.us\pao\IWRDfact\inlandww.htm
httpA\www.dep.state.ct.us\pao\LISfact\coastal.htm
Karl J. Wagener
Executive Director

860-424-4000
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Connecticut Council on Environmental Qaulity
79 Elm S t
Hartford, CT 06106-5127
JohnRadacsi
860-418-6373
Connecticut Progress Council, Office o f Policy and Management
80 Washington St.
Hartford, CT 06106
State o f Connecticut. DEP. June 1997. Guidelines: Upland Review Area
Regulations, Connecticut’s Inland Wetlands and Watercourses Act.
Wetlands Management Section, Bureau o f Water Management.
Bureau o f W ater Management. March 1997. Inland Wetlands and Watercourses
Model Regulations.
Wetlands and Watercourses. PA. 155, S. 1 1972. Sec. 22a-36. Pp. 289-313.
State o f Connecticut. DEP. December 1998. Draft. Statewide Inland Wetlands
and Watercourses Activity Reporting Program. Status and Trends
Report for the years 1994-1996. Bureau o f Water Management. Inland
Water Resources Division.
The 1996-7 Municipal Inland Wetland commissioners Training Program.
Summary Draft Report.
State o f Connecticut. DEP. 1997. An Introduction to the Connecticut Inland
Wetlands and Watercourses Act. Bureau of Water management. Inland
Water Resources Division. Wetlands Management Section
Delaware

Mark Johnston
302-739-4691
Department o f Natural Resources - Wetlands Section
89 King Hwy
Dover, DE 19901
mjohnston@state.de.us
Tiner, R.W. 1985. Wetlands o f Delaware. DOI.FWS. Region 5.
Newton Comer, MA

Florida

Rick Cantrell
Department o f Environmental Protection
Division o f W ater Facilities
Bureau o f Submerged Lands and Environmental Resources
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Mail Station 2500
2600 Blairstone Rd.
Tallahassee, FL 32399
Pam McVety
Ecosystem Management Coordinator
Florida DEP
Douglas Building, 3900 Commonwealth Blvd.
Tallahassee, FL 32399-3000
Strategic Assessment of Florida’s Environment 1994
www.fsu.edu/~cpm/safe/safe.html
www.dep.state.fl.us/weds/weds.html
www.leg.state.fl.us/citizen/documents/statutes/index.htm
Frayer, W.E. and Heftier, J.M. 1991. Florida Wetlands. Status and
Trends 1970's to 1980's. U.S FWS, Southeast Region, Atlanta,
GA
Florida DEP. Florida: State o f the Environment, Wetlands 22pp.
Florida’s Estuaries: A Citizen’s Guide to Coastal Living. Florida Sea
Grant (SGEB-23) University of Florida, Gainesville, FL 326110409
Ecosystem Management around the Home. 1996. Florida Department of
Environmental Protection.
Toward Environmental Citizenship. 1995. Florida Department of
Environmental Protection.
Gilbert, K.M., J.D. Tobe, R.W. Cantrell, M.E. Sweeley and JJL Cooper.
1995. The Florida Wetlands Delineation Manual. Florida DEP
and The Water Management Districts.
Summary Florida Wetlands Permitting Program. 100 pp. Contact: Phil
Coram, Chiefj Bureau o f Submerged Lands and environmental
Resources.
ERP Primer, 1998. 11pp.
Georgia

Kellie Cochran
GA Department o f Natural Resources

Fax

912-264-7218
912-262-3143
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Coastal Resources Division
1 Conservation Way
Brunswick, GA 31523
Hawaii

Sarah Young
Environmental Planning Office
919 Alamoana Blvd. Ste 312
Honolulu, H I 96814

808-586-4377

Idaho

Ervin Ballou
Department o f Environmental Quality
Water Resources
State Office
1301N. Orchard St.
Boise, ID 83706

208-327-5448

Illinois Marvin Huhbell
Illinois Department o f Conservation
524 S. 2- St.
Lincoln Tower Plaza
Springfield, IL 62706

217-524-8587

Bob Lieberman
217-784-0138
Office o f Research and Planning
Illinois Department o f Energy and Natural Resources
325 West Adams Rm 300
Springfield, IL 62704-1894
The Changing Illinois Environment- Critical Trends 1994
http://dnr.state.il.us
www.ai.org/idem/owm/planbr/wqs/401home.htm
Indiana

Megan Fisher
Department o f Environmental Management
Office o f Water Management
Section 401WQ Certification Program
P.O. Box 6015
100 N. Senate Ave. Rm 1255
Indianapolis, IN 46206

317-233-0467

Www.ai.org/idem/owm/planbr/wqs/staff.htm
Iowa

Jeff Joens,

515-281-8664
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Ralph Turkle,
Ann Robinson
Iowa Department o f Natural Resources
Wallace State Office Building
East 9* and Grand Ave.
Des Moines, IA 50319-0034
Kansas

PhilBalch
State Conservation Commission
109 S.W. 9* Ste 500
Topeka, KS 66612-1299

Kentucky

Jeffrey Grubbs,
502-564-3410
John Dovak
Kentucky Department o f Environmental Protection
14 Reilly Rd.
Frankfort, KY 40601

913-296-3600

Leslie Cole
Executive Director
Kentucky Environmental Quality Commission
14 Reilly Rd.
Frankfort, KY 40601-1132
Kentucky’s Environment: A Report o f Progress and Problems 1992
www.state.ky.us/eqc/eqc.html
www.water.nr.state.ky.us/dow/dwwqc.htm
Louisiana

Terry Howey
Jim Rives
Department o f Natural Resources
Coastal Management Division
P.O. Box 44487
Baton Rouge, LA 70804-4487

225-342-8921

LADNRCMD. A Coastal User’s Guide to the Louisiana Coastal
Resources Program including LA administrative code.
Maine

Mike Mullen
Land and Water Quality
17 State House Station
Augusta, ME 04333-0017

207-287-4728
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Mary James
Maine DEP
17 State House Stations
Augusta, ME 04333

207-287-7830

A Place in Time..Maine’s Environment. 1994. 12 pp. Maine DEP.
Maryland

Rick Ayella
Maryland Tidal Wetland Division
2500 Broening Hwy
Baltimore, MD 21224
rayella@mde.state.md.us

410-631-8075

Jeff Thompson/Terri Clark
Maryland Department o f the Environment
Non-Tidal Wetlands
2500 Broening Hwy
Baltimore MD 21224

410-631-8095

Massachusetts Gary Gonyea
Steven Pearlman
Department o f Environmental Protection
Bureau o f Resource Protection
5* Floor
One Winter St.
Boston, MA 02108

617-556-1152

Meg Colclough
MA Executive Office o f Environmental Affairs
100 Cambridge St. 20* Floor
Boston, MA
Massachusetts Environment: The State o f Our Common Wealth 26 pp.
www.state.ma.us/envir/envrpt.htm
www.magnet.state.ma.us/dep
Michigan

Kathy Cunningham
Michigan Department o f Environmental Quality
Land and W ater Management
116 W. Allegan
Lansing, M I 48933

517-335-3456
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Minnesota

Erwin Burglund
612-297-4601
Wetland Hydrologist
Minnesota Department o f Natural Resources/Waters
500 Lafayette Rd.
St. Paul, MN 55155-4032
Minnesota Board of Water and Soil Resources. 1996. Minnesota
Wetland Report. 62 pp.
Dunning, K.M. and L.P. Queen. 1997. Minnesota DNR Division of
Waters. A Digital Method to Inventory Converted Wetlands.
Minnesota Milestones: A Report Card for the Future 1992.
www.mnplan.state.mn.us/press/mit-92.html

Mississippi

Missouri

Robert Seyforth
Mississippi Department o f Natural Resources
P.O. Box 10385
Jackson, MS 32989-0385

601-961-5171

Steve Oivanki
Mississippi Department of Marine Resources
1141 Bayview Ave.
Biloxi, MX 39530

228-374-5000

Robert Clark
Wetlands Coordinator
Missouri Department o f Natural Resources
Water Resources Program
P.O. Box 176
Jefferson City, MO 65102

573-751-7428

Epperson, J.E. 1992. Missouri Wetlands: A Vanishing Resource,
Missouri Department of Natural Reosurces, Division o f Geology
and Land Survey. 66 pp.
Executive Order 96:03: relating to wetlands o f the state
Montana

Lynda Saul
Department o f Environmental Quality
11520 East 6* Ave.
Helena, MT 59620

406-444-6652
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Department o f Environmental Quality. 1997. Draft Conservation
Strategy for Montana’s Wetlands. 75pp
Mueller, G. Consensus Associates. 1998. Montana Wetland
Conservation Strategy: Situation Assessment and
Recommendations.
Nebraska

Ted LaGrange
Nebraska Game and Parks Commission
P.O. Box 30370
Lincoln, NE 68503-0370

402-471-5436

John Bender
NE Department o f Environmental Quality
P.O. Box 98922
Lincoln, NE 68509-8922

402-471-4201

USACE, Nebraska Regulatory Office
89001 154* St.
Omaha, NE 68138

402-896-0896

Nevada

Glenn Gentry
Department o f Environmental Protection
Bureau o f Water Quality Planning
333 W .Nye Lane, Ste. 138

702-687-5883

New Jersey

Robert Piel
NJ Dept o f Environmental Protection
501 East State St. 1* Floor CN-401
Trenton, NJ 08625

fax

609-633-6563
609-777-3656

Tiner, R.W. 1985. Wetlands o f New Jersey. DOI. FWS Region 5. MA
New Hampshire

Kenneth Kettenring
NH Dept o f Environmental Services
Wetlands Bureau
P.O. Box 95
Concord, NH 03302-0095

603-271-2147

www.state.nh.us/desAvetlands.htm
New Mexico Melanie Deason
Wetlands Coordinator

Fax

505-827-2921
505-827-0160
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NM Environmental Department
Harold Runnels Building
1190 St. Francis Drive
P.O. Box 26110
Santa Fe,NM 87502
Patricia Riexinger
Wetland Program Manager
fax
NY Department o f Environmental Control
Division o f Fish, Wildlife and Marine Resources
Bureau o f Habitat
50 W olf Rd.
Albany, NY 12233-4756
priexin@gw.dec.state.ny.us

518-457-0698
518-485-8424

Thomas R. Snow, Jr.
NY Department o f Environmental Control fax
Division o f Fish, Wildlife and Marine Resources
Bureau o f Habitat
50 W olf Rd.
Albany, NY 12233-4756
tsnow@gw.dec.state.ny.us

518-457-0871
518-485-8424

New York

North Carolina

Pete Colwell
NC Division o f Water Quality
4401 Reedy Creek Rd.
Raleigh, NC 27607

919-733-1786

NC Division of Coastal Management 919-733-2293
David Vogt
919-715-4474
Environmental Statistics and GIS
State Center for Health and Environmental Statistics
Department of Environment, Health and Natural Resources
P.O. Box 29538
Raleigh, NC 27626
NC-DEHNR. North Carolina Environmental Indicators. 1995.
North Dakota Mike Sauer
Division o f Water Quality
P.O. Box 5520
Bismark,ND 58506-5520
msauer@state.nd.us

701-328-5237
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701-255-0015

COE, Bismark
Fish and Wildlife Office, Bismark
Ohio

701-250-4402

Mike Micacchion
Ohio EPA - Division o f Surface Water
Wetlands Unit
P.O. Box 1049
Columbus, OH 43216-1049
OH EPA Ohio State o f the Environment Report. 1995.

Oklahoma

Jennifer Myers
OK Conservation Commission
Wetland Program Coordinator
2800 N. Lincoln Blvd. Ste. 160
OK City, OK 73105-4210
jmyers@occgis. occ. state, ok.us

405-521-2384

Carl, D. etal. 1997. State-Wide Opinion Survey on Wetland
Conservation. OK Conservation Commission and US EPA
Region 6. Business Research Center, Cameron University.
OK Conservation Commission. 1996. OK’s Comprehensive Wetlands
Conservation Plan.
OK Conservation Commission. Fluvial Geomorphology: A New
Approach to Stream Bank Stabilization and Riparian Restoration.
OK Conservation Commission. Wetlands Program 1997 - Year in
Review.
OK’s Wetland Working Group. Minutes and Activities in March, June,
September 1998.
Oregon

Janet Morlan
OR Division of State Lands
Policy and Planning
775 Summer St. NE
Salem, OR 97310-1337
janet.morlan@dsl.state.or.us

503-378-3805
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Pennslyvania

Kelly Heffiier
717-787-6827
Pennsylvania Department o f Environmental Protection
Division o f Waterways, Wetlands and Erosion Control
P.O. Box 8775
Harrisburg, PA 17105-8775

Rhode Island

Chuck Horbert
Department o f Environmental Management
Water Resources
235 Promenade St.
Providence, R I02908

401-222-6820

Grover Fugate
David Reese
Coastal Resource Management Council
Alver Steadman Government Building
4808 Tower Hill Rd.
Wakefield RI 02880

401-222-2476

Tiner, R.W. 1989. Wetlands o f Rhode Island. U.S. DOI, Fish and
Wildlife Service, National Wetlands Inventory.
www.state.ri.us/dem
South Carolina

Rita Geddings
803-898-4229
Department o f Health and Environmental Control
2600 Bull St.
Columbia SC 29201
Chris Brooks
843-744-5838
Bureau o f Ocean and Coastal Resource Management
1362 McMillian Ave., Ste. 400
Charleston, SC 29405

South Dakota Brian Scott
Department o f Agriculture
Division o f Resource Conservation and Forestry
523 E. Capitol Ave.
Pierre, SD 57501-3182
Tennessee

605-773-3623

Melanie Catania
615-532-0769
Department o f Environment and Conservation Fax615-532-0120
Environmental Policy Office
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21* Floor, L & C Tower
401 Church St.
Nashville, TN 37243
mcatania@mail.state.tn.us
www.state.tn.us/environment/state_env/water.htin
TN Department o f Environment and Conservation. October 1998. The
Governor’s Interagency Wetlands Committee and technical
Working Group. TN Wetlands Conservation Strategy. 31- edition.
TN Department o f Environment and Conservation. 1998. Celebrating
Tennessee’s Wetlands Resource. 10 pp.
Texas

Mark Fisher/MClSO
TNRCC
P.O. Box 13087
Austin, TX 78711-3087

512-239-4473

WETNET: glo/state/tx/us/wetnet
TNRCC: tnrcc.state.tx.us
Moulton, D.W., Dahl, T.E. and Dali, D.M. 1997. Texas Coastal
Wetlands. Status and Trends, Mid 1950s to early 1990s. DOI,
FWS, Southwestern Region, NM.
Utah

Mike Reichert
Department of Environmental Quality
Division o f Water Quality
P.O. Box 144870
Salt Lake City, Utah 84114-4870
www.nr.state.ut.us/dwr/wetprogr.htm

Vermont

Carl Pagel
Department of Environmental Control
Water Quality division
103 South Main St. Bldg 10 North
Waterbury, VT 05671-0408

802-241-3770

www.anr.state.vt.us/fguide/fguide4.htm
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Environment 1996 - An Assessment o f the Quality o f Vermont’s
Environment. www.cit.state.vt.us:80/anr/env96.html
Virginia

Joe Hassell
Department of Environmental Quality
629 East Main St.
Richmond, VA 23219

804-698-4000

www.deq.state.va.us/envprog/coastal.html
VIMS and VMRC. 1993. Wetlands Guidelines. 74 pp.
Washington

Keith Philips
Doug Meyers
Andy McMillan
Department o f Ecology/WRD
P.O. Box 47600
Olympia, Washington 98504
anmc461@ECY.WA.GOV

360-407-7272

www.wa.gov/ecology/pie/98overvu/98aowr.html
Washington’s Environmental Health 1995: A Summary o f Environmental
Indicators. 15 pp.
olympus.dis.wa.gov/www/access/ecology/ecyhome.html
Wisconsin

Scott Hausmann FH16
Department of Natural Resources
P.O. Box 7921
Madison, W I53707

608-266-7360

West Virginia Roger Anderson
Department o f Natural Resources
P.O. Box 67
Elkins, W.V. 26241

304-637-0245

Wyoming

307-777-7588
307-777-5973

Chris Abernathy
BillDiRienzo
Department o f Environmental Quality
Water Quality Division
122 West 25* St., Herschler Bldg 4W
Cheyenne, WY 82002
cabem@missc.state.wy.us

Fax
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APPENDIX E
CALCULATIONS FOR ASSESSING POTENTIAL STRENGTH OF STATE
WETLAND PROGRAMS
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Criteria used for assessing the potential strength o f programs. Ratings are based on the
importance (use) rankings ranging from 0 (none) to 5 (high) given by state managers in
the survey. Assessment and ranking o f potential strength are based on previous research
and methods (Good et al. 1998). Potential strength o f tools is rated as high (4), medium
(3), low (2), or developing (1).

Information Research:

HIGH (4) i f : inventory & mapping - S and either (a) one other tool = S, or (b) two
other tools - 4;
MED (3) if: inventory & mapping - 4 and either (a) one other tool = 4, or (b) two other
tools = 3; Or if 5 for inventory and mapping and 3 for two other tools;
LOW (2) if: inventory & mapping = 3;
DEV (1) if: 1 for three or more tools;
Regulatory Tools:
HIGH (4) if: one o f state, local permits or federal or state consistency standards = S and
compensatory mitigation or compliance monitoring - 4 or 5,
or if compensatory mitigation or compliance monitoring - 4, but at least one
other tool =5;
MED (3) if: one o f state, local permits or federal or state consistency standards - 4 and
compliance monitoring= 4 or if compliance monitoring or compensatory
mitigation = 5 and one other tool = 4;
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LOW (2) if: state, local permits or federal and state consistency stds are 3 and all other
tools < 4;
DEV (1) if: don’t qualify for any o f the above and most tools = 1;
Planning
HIGH (4) if: any tool = 5;
MED (3) if: one tool = 4 and two tools = 3;
LOW (2) if: two tools = 3;
DEV (1) if: meet none o f the above and at least two tools - 1;
Npn-rggylaKny

HIGH (4) if: restoration or education and technical assistance = S Or, if both = 4;
MED(3) if: two tools = 4;
LOW (2) if: two tools = 3;
DEV (1) if: two tools = 2.
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APPENDIX F
STATE WETLAND SURVEY RESULTS AND CONTEXT DATA
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